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"Compounds Useful for Tnating Allergic and Inflammaloiy Diseases" 

Fieldof Inven^ryn 

The present invention relates to novel compounds, phannaceutical compositions 
containing these compounds, and dieir use in treating aUergic and inflammatory diseases and 
for inMbiting the production of Tumor Necrosis Factor (TNF). 
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Background t he Invention 

Bronchial asthma is a complex, multifectorial disease characterized by reversible 
narrowing of the airway and hyperreactivity of the respiratory tract to external srimuU. 

Identification of novel tiierapeutic agents for asthna is made difficult by die fact that 
multiple mediators are responsible for die development of the disease. Thtis, it seems 
unUkely diat eliminating the effects of a single mediator will have a substantial effect on aU 
three components of chronic asthma. An alternative to the "mediator approach" is to regulate 
die activity of the ceUs responsible for die padiophysiology of die disease. 
15 One such way is by elevating levels of cAMP (adenosine cycUc 3',5'- 

monophosphate). Cyclic AMP has been shown to be a second messenger mediating die 
biologic responses to a wide range of hormones, neurotransmitters and drugs; [Krebs 
Endocrinology Proceedings of die 4di International Cbngress Excerpta Medica, 17-29. 1973]. 
When die appropriate agonist binds to specific cell surface iecq)tots, adenylate cyclase is 
20 activated, which converts Mg+2. ATP to cAMP at an accelerated rate. 

CycUc AMP modulates die activity of most, if not all, of die ceUs diat contribute to 
die padiophysiology of extrinsic (aUergic) asdima. As such, an elevation of cAMP would 
produce beneficial effects including: 1) airway smoodi muscle relaxation. 2) inhibition of 
mast ceU mediator release. 3) suppression of neutrophil degranularion, 4) inhibition of 
25 basophU degranulation. and 5) inhibition of monocyte and macrophage activation. Hence, 
compounds diat activate adenylate cyclase or inhibit phosphodiesterase should be effective in 
suppressing die inappropriate activation of airway smoodi muscle and a wide variety of 
inflammatory ceUs. The principal cellular mechanism for die inactivation of cAMP is 
hydrolysis of die 3'-phosphodiester bond by one ormore of a famUy of isozymes referred to 
30 as cyclic nucleotide phosphodiesterases (PDEs). 

It has now been shown diat a distinct cyclic nucleotide phosphodiesterase (PDE) 
isozyme, PDE IV. is responsible for c AMP breakdown in airway smoodi muscle and 
inflammatoiy cells. [Toiphy. "Phosphodiesterase Isozymes: Potential Targets for Novel Anti- 
asdimatic Agents" in New Drugs for Asdima. Barnes, cd. IBC Technical Services Ltd.. 
1989]. Research indicates diat inhibition of diis enzyme not only produces airway sn^th 
muscle relaxation, but also suppresses degranulation of mast cells, basophils and neutrophils 
along with inhibiting the activation of monocytes and neutrophils. Moreover, die beneficial 
effects of PDE IV inhibitors are markedly potentiated when adenylate cyclase activity of 
target cells is elevated by appropriate hormones or autocoids, as would be die case in vivo. 
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Thus PDE IV inhibitors would be effective in the asthmatic lung, where levels of 
prostaglandin E2 and prostacyclin (activators of adenylate <grclase) are elevated. Such 
compounds would offer a unique approach toward the phaimacothOTpy of bronchial asthma 
and possess significant therapeutic advantages over agents cunendy on die mailceL 
5 The compounds of this invention also inhibit riie production of Tumor Necrosis 

Factor (TNF). a serum glycoprotein. Excessive or unregulated TNF production has been 
impHcated in mediating or exacerbating a number of diseases including rheumatoid arthritis, 
rheumatoid spondylitis, osteoarthritis, gouty ardiriris and otfier arthritic conditions; sepsis, 
septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, adult respiratory 

10 distress syndrome, cerebral malaria, chronic pulmonary inflammatory disease, silicosis, 
puhnonary sarcoidosis, bone r^orption diseases, reperfusion injury, graft vs. host reaction, 
allograft rejections, fever and myalgias due to infection, such as infln pnTa, cachexia 
secondary to infection or malignancy, cachexia secondary to human acquired immune 
deficiency syndrome (AIDS), ABDS, ARC (AIDS related complex), keloid formation, scar 

15 tissue formation, Crohn's disease, ulcerative colitis, or pyresis, in addition to a number of 
amoimmune diseases, such as multiple sclerosis, autoiimnune diabetes and systemic lupus 
erythematosis. 

AIDS results fiom die infection of T lymphocytes witfi Human tomunodeficienqr 
Virus ^IV). At least diree types or strains ofHIV have been identified, Le.,HrV-I,HI^ 

20 and HIV-3. As a consequence of HIV infection, T-ceU-mediated immunity is impaired and 
infected individuals manifest sev«e opportunistic infections and/or unusual neoplasms. HIV 
entry into die T lymphocyte requires T lymphocyte activation. Viruses such as HIV-1 or 
HIV-2 infect T lymphocytes after T cell activation and such virus protein expression and/or 
replication is mediated or niaintained by such T cell activation. Once an activated T 

25 lymphocyte is infected widi HIV, die T lymphocyte must continue to be maintained in an 
activated sta^ xo pomit HIV gene cjqjression and/or HIV replication. 

Clyiokines, specifically TNF, are implicated in activated T-cell-mediated HIV protein 
expression and/or virus repKcation by plajdng arole in maintaining T lynqihocyte activation. 
Therefore, interference witii cytokine activity such as by inhibition of cytokine production, 

30 notably TNF, in an HIV-infected individual aids in Umiting die maintenance of T ceU 

activation, tiiereby reducing die progression of HIV infectivity to previously uninfected cells 
which results in a slowing or elimination of die progression of immune dysfimction caused 
by HIV infection. Monocytes, macrophages, and related cells, such as kupffo- and glial cells, 
have also been implicated in maintenance of die mV infection. These ceUs, like T cells, are 

35 targets for viral rq)lication and die level of viral r^lication is dependent upon die activation 
state of die cells. [See Rosenberg era/.. The Immunopadiogenesis of HIV Infection, 
Advances in Immunology, VoL 57, 1989]. Monokines, such as TNF, have been shown to 
activate HIV replication in monocytes and/or macrophages [See Poli et al., Pioc. Nad. Acad. 
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Sci., 87:782-784, 1990], therefore, inhibition of monokine production or activity aids in 
limiting HTV progression as stated above for T cells. 

TNF has also been implicated in various roles witii otiier viral infections, such as die 
cytomegalovirus (CMV), influenza vims, adenovirus, and die heipes virus for similar reasons 
as those noted. 

TNF is also associated widi yeast and fungal infections. Specifically Candida 
albicans has been shown to induce TNF production in vitro in human monocytes and natural 
killer cells. [See Riipi et al^ Infection and Inramnity, 58(9):2750-54, 1990; and Jafari et al.. 
Journal of Infectious Diseases. 164;389-95. 1991. See also Wasan a a/.. Antimicrobial 
Agents and Chemotiierapy. 35.(10):2046-48, 1991; and Luke ao/.. Journal of Infectious 
Diseases, 162:211-214.1990]. 

The ability to control die adverse effects of TNF is fimheicd by the use of die 
compounds which inhibit TNF in mammals who are in need of such use. There remains a 
need for compounds which are useful in treating TNF-mediated disease states which are 
exacerbated or caused by die excessive and/or unregulated production of TNF. 



20 



25 



Summary of rhe. Inv^n^^n 
This invention relates to die novel compounds of die Foimula ©. as shown below, 
useful in the mediation or inhibition of die enzymatic activity (or catalytic activity) of 
phosphodiesterase IV (PDE IV). The novel compounds of die Formula (1) also have Tumor 
Necrosis Factor (TNF) inhibitory activity. 

This invention also relates to die pharmaceutical compositions comprising a 
compound of die Formula (I) and a pharmaceutically acceptable carrier or dUuent 

The invention also relates to a metiiod of mediation or inhibition of die enzymatic 
activity (or catalytic activity) of PDE IV in mammals, including humans, which comprises 
administering to a mammal in need diereof an effective amountof a compound of die 
Formula (I), as shown below. 

The invention furdier provides a mediod for die treatment of allergic and 
inflammatoiy disease which comprises administering to a mammal, including humans, in 
30 need diereof. an effective amount of a compound of die Formula (I). 

The invention also provides a mediod for the treamient of asdima which comprises 
administering to a mammal, including humans, in need diereof, an effective amount of a 
compound of die Formula (I). 

This invention also relates to a mediod of inhibiting TNF production in a mammal, 
35 including humans, which mediod comprises administering to a mainmal in need of such 
treatment, an effective TNF inhibiting amount of a compound of die Fomiula (1). This 
method may be used for die prophylactic treatment or prevention of certain TNF mediated 
disease states amenable diereto. 
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This invention also relates to a mediod of treating a human afiOicted with a homan 
immunodeficiency virus (HIV), which comprises admiiustering to such hunnan an ^ective 
TNF inhibiting amount of a compound of die Foraiula (I). 

TTie compounds of the Formula (I) arc also usefid in the treatment of additional vital 
5 infections, where such viruses are sensitive to upregulation by TNF or wiU elicit TNF 
production in vivo. 

The compounds of the Fonnula © arc also usefid in die treatment of yeast and fungal 
infections, where such yeast and fiingi are sensitive to upregulation by TNF or will elicit 
TNF production in vivo. 
10 The compounds of this invention are represented by Fomuila (I): 




wherein: 

Rl is -(CR4R5)nC(0)0(CR4R5)mR6, '(CR4R5)nC{0)NR4(CR4R5)mR6, 
15 -(CR4R5)nO(CEl4R5)mR6, or -(CR4R5)rR6 wherein die alkyl moieties may be optionally 
substituted with one or more halogens; 
mis Oto2; 
n is 1 to 4; 
ris 1 to 6; 

20 R4 and R5 are independendy selected from hydrogen or a Ci-2 alkyl; 

R6 is hydrogen, mediyU hydroxyl, aryl, halo substituted aryl, aryloxyCi-3 alkyl, halo 
substituted aiyloxyCl.3 alkyU indanyU indenyU C7-I I polycycloalkyl, tecrahydiofuranyl, 
fiiranyl, tetrahydropyranyl, pyranyl, tettahydrodiienyl, tiiienyU tetrahydrothiopyranyl, 
tiriopyranyl. C3-6 cycloalkyl. or a C4-6 cycloalkyl containing one or two unsamrated bonds, 
25 wherein the cycloalkyl and heterocyclic moieties may be optionally substituted by 1 to 3 
methyl groups or one ethyl group; 
provided that: 

a) when R6 is hydroxyl, dien mis 2; or 

b) when is hydroxyl, dienr is 2 to 6; or 

30 c) when R6 is 2-tetrahydn>pyranyl, 2-tetrahydn>diiopyranyl, 2-tetrahydiofuranyl, or 

2-tetrahydrothienyl, then m is 1 or 2; or 

d) when Rg is 2-tetrahydn)pyranyl» 2-tetrahydrothiopyranyU 2-tetrahydrofuranyl, or 
2-teQ:ahydroduenyl, then r is I to 6; 

e) when n is 1 and m is 0, dien Rg is odier riian H in -(CR4R5)nO(CR4R5)mR6; 
35 X is YR2, halogen, nitro. NR4R5. or fbrmyl amine; 

YisOorS(0)m'; 
m-is 0, l,or2; 
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10 



15 



20 



25 



35 



X2 isOorNRg; 
X3 is hydrogen or X; 
X4is 

«. or ; 

(a) (b) 
X5 is H, R9. 0R8. CN. C(0)R8. C(0)0R8, CCONRgRg, or NRgRg; 
R2 is indq)endently selected fiioin the group consisting of -CH3 and -CH2CH3 
optionally substituted by 1 or more halogens; 
s is 0 to 4; 

R3 is hydrogen, halogen. C1-4 alkyl. CH2NHC(0)C(0)NH2, halo-substituted C1-4 
allcyl, -CH=CR8'R8'. cyclopropyl optionally substituted by R8', CN, ORg, CH2OR8, 
NR8RIO. CH2NR8Ria CCZOH. C(0)0R8. C(0)NR8Ria or OCR8'; 

Z- is O. NR9, N0R8. NCN. C(-CN)2. CR8a^. CR8NO2, CR8C(0)OR8, 
CR8C(0)NR8R8, C(-CN)N02. C(-CN)C(0)0R9. or C(.CN)C(0)NR8R8 ; 

Z is C0OR14. C(0)0Ri4, COONR10R14. C(NRi0)NRl0Rl4, CN. C(NOR8)Rl4. 
C(0)NR8NR8C(0)R8. C(0)NR8NRioRi4. C(NORi4)R8. C(NR8)NRioRi4 
C(NRi4)NR8R8. C(NCN)NRioRi4. C(NCN)SR9. (2-, 4- or 5-iinidazolyl), (3-. 4- or 
5-pyiazolyl), (4- or 5-tria2olyl[l A3]). (3- or 5-tria2olyl[1.2.4]). (5-tetra2olyl). (2-. 4- or 
5-o]ca2olyl). (3-, 4- or S-isoxazolyl), (3- or 5-oxadiazolyl[1.2,4]), (2-oxadia2olyl[1.3,4]). 

(2-thiadiazolyl[1.3.4]),(2-.4-.or5-thiazolyl).a-.4-,or5-oxa2oUdinyl).(2-.4-.or ' 
5-thiazolidinyl). or (2-, 4-. or 5-imida2olidinyl): wherein all of the heterocylic ring systems 
may be optionally substituted one or more times by R14; 

the dotted line in fonnula (a) represents a single or double bond; 

VisOorS; 

R7 is -(CR4R5)qRi2 or C^g alkyl wherein die R12 or C1.6 alkyl group is optionaUy 
substituted one or more times by Ci -2 alkyl optionally substimted by one to three fluorines. 
-F. -Br. -a. -NO2. -NRioRii. -C(0)R8. -C(0)0R8. -0R8. -CN, -C(0)NRioRii, 
-OC(0)NRiGRli, -0C(0)R8. -NRioC(0)NRioRli, -NRioC(0)Rii, -NRioC(0)OR9. 
-NRioC(0)Ri3. -C(NRio)NRioRii, -C(NCN)NRioRii, -C(NCN)SR9, 
30 ^NRioC(NCN)SR9 , -NRioC(NCN)NRioRl 1. -NRioS(0)2R9, -S(0)n,-R9. 

-NRioC(0)C(0)NRioRl 1. -NRioC(0)C(0)Rio, thiazolyU imidazolyl. oxaL)Iyl, pyiazolyl. 
triazolyl, or tetrazolyl; 
qisO, l,or2; 

R12 is C3-7 cycloalkyl. (2-, 3- or 4-pyridyl), pyrimidyl. pyrazolyl. (1- or 2- 
imidazolyl), thiazolyl. triazolyl, pyrrolyl. piperazinyl, piperidinyl. morphoUnyl. furanyl. (2- 
or 3-thicnyl), (4- or 5-tiiiazolyl), quinolinyi, naphthyl, or phenyl; 
Rg is independently selected firom hydrogen or R9; 

5 



WO!0/19749 



PCTA1S93/01991 



Rg" is Rg or fluorine; 

R9 is Ci^ alkyl optionally substituted by one tt> tfaiee fluorines; 
RlOisORgorRii; 

Rll is hydrogen* or Ci^ alkyl optionally substituted by one to three fluorines; or 
5 when RiQ and Rn are as NRiqRi 1 they may together with the nitrogen form a 5 to 7 ^ 
meznbered ring optionally containing at least one addirional heteroatom selected firom 0/N/or 
S; 

Rl3 is oxazolidinyl, oxazolyl, thiazolyl. pyrazolyl, triazolyU tetrazolyl, inridazolyl, 
imidazolidinyl, thiazolidinyl, isoxazolyU oxadiazolyU or thiadiazolyl, and each of these 
10 heten)cyc]ic rings is connected through a carbon atom and each may be unsubstitnted or 
subsdtuted by one or two Cij^ alkyl groups; 

Rl4 is hydrogen or R7; or when Rio and R14 aie as NR10R14 they may together 
with the nitrogen form a 5 to 7 membered ring optionally containing one or more additional 
heteroatoms selected from O, N. or S; 
15 provided that 

f) when R12 is N-pyrazolyl, N-inridazolyl, N-triazolyl, N-pyrrolyl, N-piperazinyl, N- 
pipoidinyl, or N-morpholinyl, dien q is not 1; or 

g) when X2R1 is OCT2Hor OCF3. X is F. OCT2H or OCF3. X3 is H» s is zero. X5 
is H, Z is C(0)0Ri4 and R14 is C1.7 unsubstitnted alkyl, dim R3 is other than H; 

20 or the pharmaceutically acceptable salts thereofl 

Detailed Description of the Invention 
This invention relates to the novel compounds of Formula (I), and to pharmaceutical 
compositions comprising a compound of Formula © and a pharmaceutically acceptable 
25 carrier or diluent This invention also relates to a method of mediating or inhibiting the 
enzymatic activity (or catalytic activity) of PDE IV in a mammal in need thereof and to 
inhibiting the pnxluction of TM^ in a rnaxmxial in need thereof , wduch compri^ 
administering to said mammal an effective amount of a compound of die Formula (I). 

Phosphodiesterase IV inhibitors are useful in the treatment of a variety of allergic and 
30 inflammatory diseases including: asthma, chronic bronchitis, atopic dermatitis, urticaria, 
allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, eosinophilic granuloma, 
psoriasis, rheumatoid arthritis* septic shock, ulcerative colitis. Crohn's disease, reperfiision 
injury of the myocardium and brain, chronic glomerulonephritis, endotoxic shock and adult 
respiratory distress syndrome. In addition, PDE IV inhibitors are useful in the treatment of 
35 diabetes insipidus, [Kidney Int, 37362. 1990; Kidnqr IhL, 35:494, 1989] and central 

nervous system disorders such as depression and multi-infaret dem^tia. 9 

The compounds of the Formula Q) are also useful in die treatment of viral infections, 
where such viruses are sensitive to upregulation by TNF or will elicit TNF production in 
vivo. The viruses contemplated for treatment herem are diose diat produce TNF as a result of 
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infection, or those which are sensitive to inhibition, such as by decreased replication, directly 
or indirectly, by the TNF inhibitors of the Fonnula (1). Such viruses include, but are not 
limited to HIV-1, HIV.2 and HIV-3, cytonoegalovirus (CMV), influenza, adenovirus and the 
Heipes group of viruses, such as, but not limited to. Herpes zoster and Herpes simplex. 
5 This invention more specifically relates to a method of treating a mammal, afflicted 

with a human immunodeficiency vims (HIV), which comprises administering to such 
mammal an effective TNF inhibiting amount of a compound of the Formula (I). 

The compounds of die Fonnula (I) may also be used in association with the veterinary 
treatment of animals, other than in humans, in need of inhibition of TNF production. TNF 

10 mediated diseases for treatment, therapeutically or prophylactically, in animals include 

disease states such as those noted above, but in particular viral infections. Examples of such 
viruses include, but are not limited to feline inamunodeficiency virus (FIV) or otiier retroviral 
infection such as equine infectious anemia virus, caprine arthritis virus, visna virus, maedi 
virus and other lentiviruses. 

15 The compounds of the Formula (I) arc also useful in the treatment of yeast and fungal 

infections, where such yeast and fungi are sensitive to upregulation by TNF or will elicit 
TNF production in vivo. A preferred disease state for treaunent is fungal meningitis. 
Additionally, die compounds of the Formula (I) may be administered in conjunction with 
other drugs of choice for systemic yeasi and fungal infections. Drugs of choice for fungal 

20 infections, include but are not limited to the class of compounds called the polymixins, such 
as Polymycin B, the class of compounds called the imidazoles, such as clotrimazole, 
econazole, miconazole, and ketoconazole; the class of compounds called the ttiazoles, such 
as fluconazole, and itranazole, and the class of compound called the Amphotericins, in 
particular Amphotericin B and liposomal Amphotericin B. 

25 The co-administration of the anti-fungal agent witii a compound of the Formula (I) 

may be in any preferred composition for that compound such as is well known to those 
skilled in the art, for instance the various Amphotericin B formulations. Co-administration of 
an anti-fungal agent with a compound of the Formula (I) may mean simultaneous 
administration or in practice, separate administration of the agents to the mammal but in a 

30 consecutive manner. In particular, the compounds of die Formula (I) may be co-administered 
with a formulation of Amphotericin B, notably for systemic fungal infections. The preferred 
organism for treatment is the Candida organism. The compounds of the Formula (I) may be 
co-administered in a sintilar mann^ with anti-viral or anti-bacterial agents. 

The compounds of the Fonnula (I) may also be used for inhibiting and/or reducing 

35 the toxicity of an anti-fiingal, anti-bacterial or anti-viral agent by administering an effective 
amount of a compound of the Formula (I) to a mammal in need of such treatment Preferably, 
a compound of the Formula (I) is administered for inhibiting or reducing the toxicity of the 
Amphotericin class of compounds, in particular Amphotericin B. 
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When Ri for die compounds of die Fonnula (I) is an alkyl substituted by 1 or more 
halogens, die halogens are preferably fluorine and chlorine, more preferably a Cm 
subsdtuted by 1 or more fluorines. The preferred halo-substituted alkyl chain length is one or 
two carbons, and most piefmed are die moieties -CF3. -CH2F, -CHF2, -CF2CHF2, 
5 -CH2CE3, and -CH2CHi^. Preferred Ri substitutents for die compounds of the Formula (I) 
are C3l2-cyclopropyI, CH2-C5-6 cycloalkyl, C4^ cycloalkyi, C7.11 polycycloalkyi, (3- or 
4-cyclopentenyl). phenyl, tetrahydrofirran-3-yl, benzyl or Ci-2 alkyl optionally substimted 
by 1 ormore fluorines, -(CH2)i-3C(0)0(CH2)o.2GH3. -(CH2)i-3O(CH2)0-2CH3, and 
-(CH2)2-40a 

10 When the Ri tenn contains the moiety (CR4R5), the R4 and Rs terms are 

indepmdently hydrogra or alkyL This allows for branching of the individual methylene 
units as (CR4R5)n or (CR4R5)in; each repeating methylene unit is independent of the other, 
e-g., (CR4Rs)n wherein n is 2 can be -CH2GH(-CH3K for instance. The individual 
hydrogen atoms of the repeating methylene unit or the branching hydrocarbon can optionally 

15 be substituted by fluorine independent of each other to yield, for instance, the preferred Ri 
substitutions, as noted above. 

When Ri is a C7-II polycycloalkyl, examples are bicyclo[2.2.1]-heptyl, 
bi(grclo[2.22]octyl, bicyclo[3il]octyl, tricyclo[5:LL02.6]decyl, eta additional (examples of 
which are described in Saccamano et al., WO 87/D6576, published 5 November 1987, whose 

20 disclosure is incorporatBd herein by reference in its entirety. 

Z is preferably C(0)R8. C(0)0R8, C(0)NR8R8, C(NR8)NR8R8, CN, C(NOR8)R8, 
C(0)NR8NR8C(O)R8, C(NR8)NR8R8, C(NCN)NR8R8. C(NCN)SR9, (1-, 4- or 5- 
{R8}-2-imidazolyl), (1«, 4- or5-{R8}-3-pyrazolyl), (K 2- or 5-{R8l-4-tria2olyl[U,3]). (1-. 
2-. 4- or5-{R8}-3-triazoIyl[lA4]), (l-or2-{R8)-5-tetrazoIyl), (4- or5-{R8l-2-oxazolyl), 

25 (3- or4-{R8}-5-isoxa2olyl). (3-{R8)-5-oxadiazolyl[i;i.4]), (S-{R8}-3-oxadiazolyI[lA4]), 
(5-{R8}-2-oxadiazolyl[l,3,41X (5-{R8)-2-tfiiadia2olyl[l,3.4]). (4.or5-{R8l-2-riuazolyl),.(4- 
or 5-{R8)-2-oxazolidinyl), (4- or 5-(R8)-2-dua2olidinyl),(l-, 4- or 
^{R8)~2-imidazolidinyl); most prefeired are those compounds wherein the Rg group of Z is 
R4. 

30 X5 is prefCTably hydrogen, Ci-2 alkyl optionally substimted by one to direc fluorines, 

0R8, CN, C(0)R8, C(0)0R8, C(0)NR8R8, or NR8R8. 

Preferred X groups for Formula (J) are those wherein X is YR2 and Y is oxygen. The 
prefoied X2 group for Formula (I) is that wh win X2 is oxygen. The preferred X3 group for 
Fonnula (I) is that wherein X3 is hydrogen. Prefeired R2 groups, where applicable, arc Ci-2 

35 all^l optionally substimted by 1 or more halogens. The halogen atoms are prtf erably 

fluorine and chlorine, more preferably fluorine. More preferred R2 groups are those v^erein 
R2 is methyl, or the fluoro-substimted aU^ls, specifically a C1.2 alkyl, such as a *CF3, 
-CHF2, or -CH2CHF2 moiety. Most preferred are tiie -CHF2 and -CH3 moieties. 
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Piefenwl R3 moieties are C(0)NH2, teCRg. CN, C(Z^H, CH2OH, CH2F, CF2H, 
andCFs. More prefcired are C^CH and CN. Z' is preferably O or NORg. 

Preferred R7 moieties include optionally substituted -(CH2)l-2(cyclopiopyl), 
-(CH2)0-2(cyclobutyl). -(CH2)0-2(cyclopentyl), -(CH2)(>-2(cyclohexyl), -(CH2)0-2(2-, 3- or 
5 4-pyridyl). -(CH2)l-2(2-imida2olyl), -(CH2)2(4-morphoUnyl), -(CH2)2(4-pipera2inyl), 
-(CH2)l-2(2-thienyl), -(CH2)l-2(4-thiazolyl), and -(CH2)0-2phenyl; 

Prcfeired rings when Rio and Ri 1 in die moiety -NRioRl 1 togedier with the 
nitrogen to which diey are attached form a 5 to 7 membered ring optionally containing at 
least one additional heteroatom selected horn O/N/ or S include, but are not limited to 1- 
10 imidazolyl, 2-(R8>l-imida2olyl, 1-pyrazolyl. 3-(R8)-l-pyrazolyl, 1-triazolyl, 2-triazolyl, 
5-(R8>l-triazolyl,5-(R8)-2-triazolyl.5-(R8>l-tetrazolyl, 5-(R8>2-tetiazolyl, l-tetiazolyl, 
2-tetrazloyl, moipholinyl, piperazinyl, 4-(R8)-l-piperazinyl, orpyrrolyl ring. 

Preferred rings when Rio and R14 in die moie^ -NR10R14 togedier widi the 
nitrogen to which diey are attached may form a 5 to 7 membered ring optionally containing 
15 at least one additional heteroatom selected ftom O, N, or S include, but are not limited to 1- 
imidazolyl, 1-pyrazolyl, 1-triazolyl, 2-triazolyl, 1-tetrazolyl, 2-tetrazolyl, morphoUnyl, 
pipCTazinyl, and pyrrolyl. The respective rings may be additionally substituted, where 
applicable, on an available nitrogen or carbon by the moiety R7 as described herein for 
Formula (I), mustratitms of such carbon substitutions includes, but are not limited to, 
20 2-(R7).l.imida20lyl, 4KR7)-l-iinidazolyl, 5-(R7)-l-iniidazolyl. 3-(R7)-l-pyrazolyl, 
4-(R7)-l-pyrazolyl, 5-(R7)-l-pyrazolyl, 4-(R7)-2-triazolyI, 5-(R7)-2-triazolyl, 

4- (R7)-l-tria2olyl, 5-(R7)- 1-triazolyl, 5-(R7)-l-tetrazolyl, and 5-(R7)-2-tetrazolyl. 
Applicable nitrogen substitution by R7 includes, but is not limited to, l-(R7)-2-tetrazolyl, 
2-(R7)-l-tettazolyl, 4-(R7)-l-piperazinyl. Where applicable, the ring may be substitoted one 

25 or more times by R7. 

Preferred groups for NR10R14 which contain a heterocyclic ring are 5-(Ri4)-l- 
tetrazolyl. 2-(Ri4)-l-imidazolyl. 5-(Ri4)-2-tetra2olyl, or 4-(Ri4)-l -piperazinyl. 

Prrferred rings for R13 include (2-, 4- or 5-imidazolyl), (3-, 4- or 5-pyiazolyl), (4- or 

5- triazolyl[l A3]), (3- or 5-triazolyl[l A4]). (5-tetrazolyl), (2-, 4- or 5-oxazolyl), (3-, 4- or 5- 
30 isoxazolyl), (3- or 5-oxadiazolyl[l A4]). (2-oxadiazolyl[l,3,4]), (2-thiadiazoiyl[1.3,4]), (2-, 

4- , or 5-Uiiazolyl), (2-, 4-, or 5-oxazolidinyl), (2-, 4-, or 5-tiiiazoKdinyl), or (2-, 4-, or 

5- imidazolidinyl). 

When the R7 group is optionally substituted by a heterocyclic ring such as 
imidazolyl, pyrazolyl, tiiazolyl. tctrazolyl. or thiazolyl, the heterocyclic ring itself may be 
35 optionally substituted by Rs either on an available nittogen or carbon atom, such as 
l-(R8)-2-imida2olyl. l-(R8)-4-imidazolyl, l-(R8)-5-imida2olyl. l-(R8)-3-pyrazolyl, 
l-(R8>4-pyrazolyl, l-(R8)-5-pyrazolyl. l.(R8)-4-triazolyl, or l-(R8)-5-triazolyL Where 
applicable, die ring may be substituted one or more times by Rg. 
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Prcfened are those cxmqwunds of the Foramla (J) wherem Rj is -CH2-cyclopiopyl, 
-CH2-C5^ cycloalkyl. -C^ cydoalkyU ietrahydrofiiian-3-yl, (3- or 4-cyclopcnien34), 
benzyl or -Ci-2 alkyl optionally substituted by 1 or more fluorines, and -(CH2)2-4 OH; R2 is 
mediyl or fluoro-substituted alkyl, R3 is CN or and X is YR2. 

5 Most preferred are diose compounds wherein Ri is -CH2-cyclopropy 1, cyclopentyl, 

mediyl or CF2H; R3 is CN or (MH; X is YR2; Y is oxygen; X2 is oxygen; X3 is hydrogen; 
and R2 is CT2H ormediyL 

A prefisrted subgenus of die conqx}unds of the Formula (I) is die compounds of die 
Fonna]a(Ia) 

10 




wherein: 

Rl is <3l2-cyclopropyi, CH2-C5.6 cycloalkyl. C4-6 cycloalkyl. C7.11 
polycycloalkyl. (3- or4Kqfclopentenyl), phenyl, ietrahydrofuran.3-yl benzyl or C1.2 alkyl 
15 optionally substituted 1 or more fluorines, -(CH2)l-3C(O)O(CH2)0-2CH3, 
-(CH2)l-3O(CH2)0-2CH3, and-(CH2)2-tOH; 

X is YR2, halogen, mtro. NR4RS, or foimyl amine; 

X4is 

20 (a) (b) 

X5 is H. R9. 0R8. CN. aO)R8. C(0)0R8, CCONRgRg. or NRsRft 
YisOorSCOm-. * 
m'is 0, l,or2; 

R2 is -013 or -CH2CH3 optionally subsdtated by 1 or more halogens; 
25 R3 is hydrogen. C1-4 alkyl. CH2NHC(0)C(0)NH2, halo-substituted C1-4 alkyl, CN. 

CH2OR8. C(Z7H. C(0)OR8. CCOJNRgRio. or OC318; 
Z-isOorNORs: 

Z is C(0)R14. C(0)ORi4, C(0)NRioRl4, C(NRio)NRioRl4. CN. CCNOR8)Ri4, 
C(0)NR8NRgC(0)R8, C(0)NR8NRioRl4. C(NORi4)R8. C(NR8)NRioRl4. 
30 C(NR14)NR8R8, C(NCN)NRioRi4. C(NCN)SR9. 4- or 5-{Ri4)-2-iimds!2olyl), 4- 
or 5-{Ri4}-3-pyrazolyI). (1-. 2- or 5-{Ri4}.4-tiia2olyl[lA3]), (1-. 2-. 4- or 
5-{Ri4)-3-iriazolyl[l A4]). (1- or 2-[Ri4}-5-tetrazolyl), (4- or 5-{Ri4)-2-oxa2olyl), (3- or 
4-{Ri4)-5-isoxazolyl).(3-{Ri4}-5-oxadiazolyl[lA4]),(5-{Ri4}-3-oxadiazolyl[1.2,4]), 
(5-{Ri4}-2-oxadiazolyI[1.3,4]). (5-{Ri4}-2-thiadiazolyl[1.3.4]). (4- or5-{Ri4)-2-thiazolyl), 
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(4- or 5-{Ri4).2-oxazoiidmyl), (4- or 5-{Rl4i-2-thiazoIidinyl).<l-, 4- or 
5- {Ri4}-2-iraidazolidinyl); 

R7 is -(CR4R5)qRi2 or Ci^ alkyl wherein the R12 or Ci.q alkyl group is optionally 
substituted one or more times by C1.2 alkyl optionaUy substituted by one to three fluorines, 
5 -F, -Br, -a, -NO2. -NRioRii. -C(0)R8. -C(0)0R8, -ORs. -CN. -C(0)NRioRll. 

-OC(0)NRioRii, -0C(0)R8, -NRioC(0)NRioRll. -NRloQORn, -NRioC(0)OR9, 
-NRioC(0)Ri3. -C(NRio)NRioRll, -C(NCN)NRioRll, -C(NCN)SR9, 
-NRloC(NCN)SR9 , -NRioC(NCN)NRioRii, -NRioS(0)2R9, -S(0WR9. 
-NRioC{0)C(0)NRioRii. -NRloC(0)C(0)Rio. thiazolyl. imidazolyl, oxazolyl. pyiazolyl. 
10 triazolyl, or tetrazolyl; 

qis 0, l,or2; 

R12 is C3-C7 cycloalkyl, (2-, 3- or 4-pyridyl), (1- or 2-iinidazolyl), pipeiazinyl, 
morpholinyl. (2- or 3-thienyl), (4- or 5-diiazolyl), or phenyl; 

the dotted line ftmnula (a) represents a single or double bond; 
15 Rg is independently selected finom hydrogen or R9; 

R9 is Cj^ alkyl optionally substituted by one to three fluorines; 
RlO isORgorRii; 

Rl 1 is hydrogen or C 1 ^ alkyl optionally substituted by one to diree fluorines; or 
when Rio and Ri 1 arc as NRiqRi 1 they may together with the nitrogen fomi a 5 to 7 
20 membered ring optionally containing at least one additional heteroatom selected fiom O/N/or 
S; 

Rl3 is oxazolidinyl, oxazolyl. thiazolyl. pyrazolyl, triazolyl, tetrazolyl. imidazolyl. 
imidazolidinyl. duazolidinyl. isoxazolyl, oxadiazolyl. or thiadiazolyl, and each of Uiese 
heterocyclic rings is connected through a cariwn atom and each may be unsubstituted or 
25 substituted by one or two C1.2 alkyl groups; 

Rl4 is hydrogen or R7; or when Rio and R14 are as NR10R14 diey may together 
with die nitrogen form a 5 to 7 membered ring optionally containing one or more additional 
heteroatoms selected bom O/N/or S; 

provided that: 

30 a) when R12 is N-imidazolyl. N-triazolyl, N-pyirolyl, N-piperazinyl, or N- 

moipholinyl, then q is not 1; or 

b) when Rl is CFiH or CF3, X is F. OCF2H. or OCF3, X5 is H, Z is C(0)ORi4 and 
Rl4 is C1.7 unsubstituted alkyl, then R3 is other than H; 
or the phatmaceutically acceptable salts thereof. 
35 Exemplified compounds of Formula G) arc: 

methyl 4-cyano-4-(3-cyclopeniyloxy-4-methoxyphenyl)cyclohex-l-ene-l- 
caiboxylate; 

4-cyano.4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohex-l-ene-l-cari}oxyUcacid; 
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methyl cif-[4-cyano-4-(3-cyclopen^loxy-4-methoxyphenyl^ 
caiboxylaie]; 

methyl (raAj-[4-cyano-4-(3-cyclopentyloxy-4-methoxypheayl)cycl^^ 
caiboxylate]; 

5 methyl cis- [4-(3,4-bisdifluoiome±oxyphenyl)-4-cyanocyclohexane-l-caiix^ 

methyl zran5-[4-(3.4-bis(Muon)methoxyphenyl)-4^ 

cw-[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane- 1-^^ acid]; 
c£r-[4-cyan<>-4-(3H7clopentyloxy-4-metho;^henyl)cyclohexm 
imOiydzoxymethyl)ammonimn methane salt; 
10 ' ar-[4^,4-bisdiflaQiomethQxyphenyl}<4-cyanocy^ 

add]; 

c£y-[4-cyanch4-C3K:ydopropyhnethoxy-4-ixiethoxyphenyl)cydoh«^ 

add]; 

15 ira«-[4K:yano-4-(3-cydopropylmethoxy-4-methoxyphenyl)cydohexane-l- 
caiboxylic add]; 

methyl d5^-[4-cyano-4-<3-<^lopropylinethoxy-4-methoxypheny 
cazbo^^late]; 

mediyl ir(an5-[4-cyan(>-4-Q-cyclopiopybnethoxy-4-medioxyphe^^ 
20 caiboxylate]; 

methyl c£r-[4-cyano-4-(3-cydopropylmcthoxy-4- 
difluoromethoxyphenyl)cyclohexane-l-carboxylate]; 

methyl iran5-[4-cyano-4-(3-cydopropylmethoxy-4-difluoiomethoxyphenyl)- 
cycbhexane-l-caiboxylate]; 
25 c£s^-[4-cyano-4-0-cydopropylmethoxy-4-di£luoromeAoxyphenyl^ 
caiboxylic add]; 

zranj*[4-Gyano-4-(3-cydopiopylxxietfao3^-4^ 
caii)oxyIic add]; 

ci5-[4-qfano-4-(3-cyclopentyloxy-4-methoxyphenyl)cydohexane-l-cai^ 
30 c£yH[4K:yano-4-(3,4-bisdifluoromethoxyphenyl)cydohexane-l-carbo;^^ 
n'anj-[4^ano-4-(3,4-bisdifluoromethoxyphenyl)cydohexane-l-carboxami 
cij-[4-cyano-4-(3,4-bisdifluoromethoxyphenyl)cydohexane-l-carbohydr^ 
ciy-[4-cyano-4-(3,4-bisdi£luoromethoxypheiiyl)cydohexanc-- 1-^- 
ace^lcaibohydiazide)]; 
35 d:f*{4-(3,4-bisdiflucnomedioxyphenyl)-4-cyano-l-(3*mediyl[1^4]oxadiaro 
yl)cyclohexane}; 

c£r-{4<3»4-bisdifluoromethoxyphOTyl)-4<yancHl-(2-methyl[13,4]oxadiazol-5- 
yl)c7dohexane}; 
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cij.{4-(3,4-bisdifluoiDmethoxyphenylHH:yano-l-(2-me^^^ 
yl)cyclohexane); 

cii-[4-cyano-4-(3-cyclopropylinethoxy-4-methoxyphenyl)-l-^ 
tris(methylthio)methylcyclohcxanc]; 
5 methyl ci5-[4-cyan(>-4-(3K7cIopropylmethoxy-4-mcthoxyphenyl)- 

cyclohexane- 1 -carboxylate]; 

cir-[4-cyanc>-4-(3-cyclopropylmethoxy-4-methoxyph 
carboxylic acid]; 

cis-[4K;yano-4-(3-^clopropylinethoxy-4-methOT 
10 carboxamide]; 

methyl cij-[4-cyano-4-(3<yclopropylmcihoxy-4-mc 
cyclohcxane- 1-caiboxylaie]; 

cis-[4Kqrano-4-(3-cyclopropylmcthoxy-4-methoxyphenyl)-l-me 
carboxylic add]; 

15 ^iy-[^yano-4-(3.cyclopit)pyhnethoxy-4-methoxyphenyl)-l-methoxycyclohe 
caiboxamide]; 

/ran^-[4-cyano-4.(3-cyclopropylmethoxy-4-medioxyphenyl)-l-hydroxy<yclo^^ 
l-cart)oxaidehyde]; 

methyl trans-l 4-cyano-4-(3-cycIopropylmedioxy-4-methoxyphenyl)-l- 
20 hydroxycyclohexane- 1 -carboxylate] ; 

iran5-[4H:yano-4-(3-cyclopn>pyImethoxy-4-methoxyphenyl)-l-hyd^ 
1-carboxylic acid]; 

methyl ira/i5-[4-cyano-4-(3-cyclopropylmethoxy-4-meihoxyphenyl)-l- 
methoxycyclohexane-l-carboxylate]; 

25 '''^-[4-cyano-4-(3-cyclopropylmethoxy-4-methoxyphenyl)-l-methoxycyclohexa^^^ 
1-carboxylic acid]; 

fra«5-[4Hqrano-4-(3-cyclopropyhnethoxy-4.methoxyphenyl)^ 
1 -caiboxamide]; 

c«-[4-cyano-4-(3-cyclopentytoxy-4-methoxyphcnyl)cyclo^^ 

30 acid]; 

N-methyl-c/^-[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexM 
carboxamic acid]; 

c«-[4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)cyclohexane-l-N-(2- 
• cyano«hyl)caiboxamidc]; 

35 cw-[l-C-cyanoethyl)-5-{4-cyano-4-(3-cyclopcntyloxy-4- 

methoxyphenyl)cyclohexyl)tetrazole]; and 

m.[4^yano-4.(3-cyclopentyloxy-4-meihoxyphOTyl)-l-(ietr^ 

Some compounds of Formula (I) may exist in both racemic and optically active 

foiras; some may also exist in distinct diastercomcric fonns possessing distinct physical and 
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biological properties. AU of these conqx>undsaie considered to be within the scope of th^ 
present invention. Therefore another aspect of the present invention is the administration of 
either a rac^nate, a single enanti meric form, a single diastereoniericforxo, or inixtuies 
thereof. 

5 The terms cis and trans denote stereochemistry at the C-1 position of the cyclohexane 

ring relative to die R3 group at die C-4 position. 

The terms"Ci.3 aUcyl", "Cm aUcyl", "C1.6 alkyl" or "alkyl" include both straight or 
branched chain radicals of 1 to 10, unless the chain Iragdi is linuted thereto, including, but 
not limited to mediyl, ediyU n-propyl, isqpropyl, n-butyl, sec-bu^l, isobutyl, tert-hnxyU and 

10 theUke. "Alkenyrincludesbothstraig^torbranchedchainradicalsofl to 6 carbon lengths, 
unless the chain length is limited thereto, including but not limited to vinyl, l-propenyl, 2- 
propenyl 2-propynyl, or 3-mediyl-2-pn)penyL "C^cloalkyl" or "cycloalkyl alkyl" includes 
groups of 3-7 carbon atoms, such as cyclopropyl, cyclopropylmethyl, qrclopentyl, or 
cyclohexyL "Aryl" or "arallqrr, unless specified oth^wise, means an aromatic ring or ring 

15 system of 6-10 carbon atoms, such as phenyl, ben^l, phraethyl, or naphtiiyL Preferably die 
aryl is monocyclic, Le» phenyL The alkyl chmn includes both straight or branched chain 
radicals of 1 to 4 carbon atoms. "Heteroaryr as used herein, is meant an aromatic ring 
^stem containing one or more heteroatoms, such as imidazolyl, ttiazolyU oxazolyl, pyridyl, 
pyiimidyl, pyrazolyU pyrrolyl, furanyl, or thienyl. "Ifalo" as used herein is meant all 

20 halogens, Le^ chloro, fluoro. bromo, or iodo. 

The phrase "inhibiting the production of IL-l" or "inhibiting the production of TNF' 

means: 

a) a decrease of excessive in vivo IL-1 or TNF levels, respectively, in a human to 
normal levels or below normal levels by inhibition of die in vivo release of DL-l by all cells, 

25 including but not limited to monocytes or macrophages; 

b) a down regulation, at the translational or transcriptional level, of excessive in vivo 
IL-1 or TNF levels, respectively,^ in a human to noimal levels or below normal levels; or 

c) a down regulation, by inhifntion of tiie direa syndiesis of IH or TNF levels as a 
postranslational event. 

30 'TNF mediated disease or disease states" means any and all disease states in which 

TNF plays a role, either by production of TNF itself, or by TNF causing another cytokine to 
be released, such as but not limited to IL-1 or IL-6. A disease state in which IL-1, for 
instance is a major component, and whose production or action, is exacerbated or secreted in 
response to TNF, wouM therefore be considered a disease state mediated by TNF. AsTNF-B 

35 (also known as lymphotoxin) has close structural homology with TNF-a (also known as 

cachectin), and since each induces similar biologic responses and binds to the same cellular 
receptor, both TNF-a and TNF-B are inhibited by the compounds of the present invention 
and thus are herein referred to collectively as 'TNF' unless specifically delineated odierwise. 
Preferably TNF-a is inhibited. 
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"Cytokine" means any secreted polypeptide that affects the functions of cells, and is a 
molecule which modulates interactions between cells in immune, inflammatory, or 
hematopoietic responses, A cytokine includes, but is not limited to, monokines and 
lymphokines regardless of which cells produce them. For instance, a monokine is generally 
5 referred to as being produced and secreted by a mononuclear cell, such as a macrophage 
and/or monocyte, but many othCT cells produce monokines, such as natural killer cells, 
fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bone manow stromal 
cells, epidermal keratinocytes, and B-lymphocytes. Lymphokines are generally referred to as 
being produced by lymphocyte cells. Examples of (^kines for the present invention 

10 include, but arc not limited to, Interieukin*! (H^l), Interleukin-6 (IL-6). Interleukin-8 (IL-8), 
Tumor Necrosis Factor-alpha (TNF-a) and Tumor Necrosis Factor-beta (TNF-B). 

The cytokine inhibited by the present invention for use in the treatment of a HIV- 
infected human must be a cytokine which is implicated in (a) the initiation and/or 
maintenance of T cell activation and/or activated T cell-mediated HTV gene expression and/or 

15 replication, and/or (b) any cytokine-mediated disease associated problem such as cachexia or 
muscle degeneration. Preferrably this cytokine is TNF-o. 

All of the compounds of Formula (I) are useful in the method of inhibiting die 
production of TNF, preferably by macrophages, monocytes or macrophages and monocytes, 
in a mammal, including humans, in need thereof. All of die compounds of Formula (I) are 

20 useful in the method of inhibiting or mediating the enzymatic or catalytic activity of PDE IV 
and in treatment of disease states mediated thereby. 

METHODS OF PREPARATION: 
Preparing compounds of the Formula (I) can be carried out by one of skill in the an 
25 according to the procedures outlined in the Examples, iirfra. The preparation of any 
remaining compounds of the Formula G) not described therein may be prepared by the 
analogous processes disclosed herein which comprise: 

a) for conqwunds of die Fomnila (I) wherein R3 is H, CN, OR9, Ci-4 alkyl or Cl-4 
halosubstituted alkyl, wherein X or X3 is otfier than Br, I, NO2, amino, formyl amine or 
30 S(0)m* when m' is 1 or 2, wherein Z is CHO and die double bond is present, reacting a 
compound of die Fonmula (2) 



wherein Ri represents R] as defined in relation to Formula (I) or a group convertable to Ri 
and X and X3 represent X and X3 as defined in relation to Formula (I) or a group convertable 
35 to X or X3 and R3 represents R3 as defined in relation to Formula (I) or a group convertable 
to R3, widi nitromediane in a suitable non-reacting solvent in die presence of a base (catalyst) 
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to provide compounds of the Banmila © wherem R3 is H, CN, OR9, Cm alkyl or Cm 
halosubstitnted alkyl. wherein X and X3 are other than Br, I, NO2, amino, fonnyl amine or 
S(0)m' when m* is I or 2, wherein Z is CH2NO2 and the double bond is present; treatment of 
such compounds widi a base, such as sodium methoxide, in die presence of, eg., buffered 
5 titanium trichloride, provides compounds of the Formula (I) wherein R3 is H, CN, OR9, 
Ci-4 alkyl or Cm halosubstitnted alkyl, wherein X or X3 are other dian Br, I, NO2, amino, 
formyl amine or S(0)m' when m' is 1 or 2 and wherein Z is CHO and die double bond is 
present. Double bond leducdon of snch conqwunds of the Foimula (I> provides die 
conesponding saturated ring Rnmula CO conqiounds: raddarion of tiie aldehyde function of 

10 dtiier these saturated or u n sa t u ra ted conyounds of die Formula (0 provides die 

corresponding Foramila (I) carboxylates (Z = COOH), which may be converted by scindard 
procedures wiUi proper manipulation of any chemically sensitive functional groups to die 
conesponding ester, amide, nittile, oxazolidinone, etc, Z groups of die Formula (1). 

Alternatively, reaction of a compound of die Fomiula (2) widi. e.g., tosylmediyl 

15 isoqranide and potassium t-bmoxide(foUowed by hydrolysis) or liduum 

medioxypheiQrlduotrimBdiylsnyimediane(fbUowed by hydrolysis) provides compounds of 
die Formula (0 wherein R3 is H. CN. OR9 . Cm alkyl or Cm halosubstioited alkyl, 
wherein X and X3 are odier dian Br, I, NO2, amino, formyl amine-or S(0)m' when m' is 1 or 
2, wherdn Z is CO2R15. the double bond is present, and R15 is H or simple alkyl; diese dien 

20 niay be convened by standard pnK»dures widi proper nMnipulation(protection/deprottction) 
of any chemically sensitive functional groups to diecone^nding csler, amide, nitrile, 
oxazolidinone, ete., Z groups of die Formula (I). 

Alternatively, reaction of a compound of die Formula (2) widi. e.g., triflic anhydride 
in die presence of an appropriate tertiary amine base, or widi an aUq^l lidiium at a reduced 

iS «cn^)eranirefbUowcdlqrtreaOiientwifliN-phenyltrifluorosalfonimide, previa 

corresponding enol triflate. which is dien reacted witii carbon monoxide in die presence of an 
alcohol or amine and an apiajopriate palladium catalyst to provide compounds of die Fbnnula 
(I) wherein R3 is H, CN, OR9 , Cm alkyl or Cm halosubstimted alkyl, wherein X and X3 
arc otiier dian Br. I, NQ2, amino, fonnyl amine or S(0)m' when m' is 1 or 2, wherein Z is 

10 CO2R15 or CONR10R14, die double bond is present, and R15 is H or simple alkyl; tiiese 
dien may be converted by standard procedures witii proper manipulation 
^rotectirai/deprotection) of any chanically sensitive functional groups xo die conesponding 
ester, amide, nitrile. oxazoMnone, etc., Z groups of die Formula (I). 

Alternatively, reaction of a compound of die Fbnnula (2) widi, e.g., liduum 

5 tris(naediylduo)mediane at reduced temperamre, followed by mercury salt hydrolysis and 
alcohol treatment provides compounds of die Fbnnula 0) wherein R3 is H. CN, OR9 , Cm 
alkyl or Cm halosubstimted alkyl, wherein X and X3 are odier dian Br. I, NO2, amino, 
fonnyl amine or S(0)m' when m' is 1 or 2, wherein Z is CO2R15 and X5 is OH, die double 
bond is absent, and R15 is H or simple aU^I. Sudi compounds may also be obtained by 
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reaction of a compound of the Fonnula (2) with trimcthylsulfoxonium iodide or 
trimethylsulfonium iodide and an appropriate base, such as sodium hydride, to provide the 
ex<>-epoxide followed by treatment with aqueous potassium hydroxide in, e.g., 
dimethylsulfoxide and oxidation of the resulting primary alcohol to tiie carboxyl provides 
5 compounds of die Formula (I) wherein R3 is H, CN. OR9 , Cm alkyl or C1-4 

haiosubsrituted alkyl, wherein X and X3 are otiier tiian Br, I, NC)2, amino, forrayl amine or 
S(0)m' when m' is 1 or 2, wherein Z is CO2R15 and X5 is OH, the double bond is absent, 
and R 15 is H or simple alkyl; the R5 hydroxyl may be alkylated and these compounds then 
may be converted by standard procedures with proper manipulation (protecrion/deprotection) 

10 of any chemically sensitive functional groups to die corresponding ester, amide, nitrile, ' 
oxazolidinone, etc., Z groups of the Formula (I). 

Alternatively, reaction of a compound of tiie Formula (2) witii, c.g„ 2-lidiio-2- 
(tTimethylsilyl)-l,3-ditiiiane followed by acidic hydrolysis witii a mercury salt, such as 
mercury (II) chloride, or reaction of a compound of the Formula (2) witii, e.g., sodio-[dietiiyl 

15 r-butoxy(cyano)metiiyI phosphonate] followed by treaunent witii acetic anhydride and a zinc 
halide and tfien followed by treatment witii an alkoxide provides compounds of tiie Formula 
(I) wherein R3 is H, CN, OR9 , Cm alkyl or Cm haiosubsrituted alkyl, wherein X and X3 
arc otiier tiian Br, I. N02, amino, formyl amine or S(0)m* when m' is 1 or 2, wherein Z is 
CO2R15. tiie double bond is not present, and R15 is H or simple alkyl and R5 is H; tiiese 

20 tiien may be converted by standard procedures witii proper manipulation 

(protection/deprotection) of any chenucally sensitive functional groups to tiie conesponding 
ester, amide, nitrile, oxazolidinone, etc., Z groups of the Fonnula (I). 

Preparation of such compounds of tiie Fonnula (I) wherein R3 is C(=ZOH proceed in 
an analogous fashion from die compound of tiie Formula (2) wherein =Z' is an aldehyde 

25 protecting group, such as a dimetiiylacetal or a dioxolane, followed by aldehyde deprotection 
and subsequent manipulation by standard procedures known to tiiose of skill in tiie an to tiie 
remaining compounds of tiie Formula (I) wherein Z' is otiier tiian O or R3 is otiier tiian H, 
CN, OR9 . C1.4 alkyl or Cm haiosubsrituted alkyl. 

Witii proper manipulation (protection/deprotection) of any chemically sensitive 
30 functional groups: 

a) Compounds of tiie Formula (I) wherein X or X3 arc formyl amine may be formed 
at tiie last step, by formylating a compound wherein X or X3 is NH2. obtained by removal of 
a protecting group from die anaine functionality, such protective groups arc well known to 
tfiose skiUed in die art. See Greene, T. and Wuts, RG.M., Protecting Groups in Organic 
35 Syntiiesis, 2nd EA, John Wiley and Sons, New York (1991). 

c) Compounds of die Formula (I) wherein X or X3 are Br or I may be prepared from 
a similarly deproiected amine by diazotization of tiie amine and diazonium displacement 

d) Compounds of tiie Formula Q) wherein X or X3 arc NO2 may be prepared from a 
similarly deprotecied amine by oxidation of die amine to tiie nitro group. 
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e) Compounds of the Fonmila (I) wherein Y is S(0)m' when m' is 1 or 2 may be 
prepared from the compounds of the Formula (D wherein Y is S by oxidation of the SR2 
moiexy under conditions well known those skilled in the art 

Compounds of the Formula (2) may be prepared in turn by the processes described i 
5 co-pending applicatiottU.S. Serial Number 07/862.083 filed 2 April 1992 and the 
coiresponding coniinaation-m-part application ffled on even date herewith. 

ItwiUberecognizedihatcoinpoundsof theFoimula(I)inayexistin twodistinct 
diastereomctic forms possessing distinct physical and biological properties; such isomeTs 
may be separated by standard chromatogt^hic m^ods. 

0 ""lefoUowingexainplesandmethodsarBprovidedtDiUustratehowthemakBandust 
the invention. These materials arc not intended to limit die invention in any manner, please 
refer to the claims appended faercio fordeteimining what has been reserved to the inventors 
hereunder. 



SYNTHETTC EXAMPT .FS 
EXAMPLE 1 

MgtfaYl4-cYano-4-0-cvclopentvloxv-4-methoxvnh«nvlv ^ ^^ 

4-Cvano-4-n-cvdnpentYloyv-A-mp.th^y xvDhenvlV1-rvclohacenvl 
trifluoromethyl5nirfnn atf To a solution of diisopropylamine [1.95 nuUiUters (herdnafier mL). 
20 13-9 mimmoles (hereinafter riimol)] in tetrafiydnjfiiran (12 mL) at OOC under an argon 

atmosphere was added n-butyllithium (5.8 wLoflStd solution. 14.15 mmol), the resulting 
solution was stirred for 25 minutes (hereinafter min) and tiien was cooled to -780C To tiiis 
was added a solution of 4<yano-4-(3-cyclopcntyloxy-4-methoxyphenyI)cyclohexan-l-one [2 
grams (herdnafter g). 6.64 mmol] in tetrahydrofiiran (9 mL). The resulting mixnore was 
25 stirred at -78° C for 2 hours (herdnaftcr h), at which time N-phenyl- 

trifluoromediylsolfonimide (4.98 g, 13.9 mmol) was added. Tlie mixture was allowed to 
warm slowly to room temperature and after 5h, die mixture was poured into water and 
extracted widi mediylene chloride. The organic extract was dried (potassium carbonate) and 
concentrated under reduced pressure. The residue was purified by flash chromatography. 
30 duting with 4:1 hexanes/ediylaceiate,.tt> afford an oU (1.09 g, 37%). 

Metiiyl4-CYano-4-f3-cvdonentvlQxv^nn..thn xvDhenvlW1nhex-l-enft-1. 
SZkScylate To a sohition of 4-cyano-4-(3-cyclopentyloxy^medioxyphenyl)-l- 
cyctohexenyl tiiflnoromediylsulfonate (1.0 g. 2.24 mmol) in 1:1 methanoI/NJ^- 
dimctiiylformamide (8 mL) were added trietiiylamine (0.66 mL, 4.72 mmol) and 
««rakis(ii^henylpho!9)hine)palladium(0.13g,0.11mrm)l)^ Hie lestUting mixture was 
stirred at room temperature in the daric under a carbon monoxide atmosphere for 3L The 
mixture was partitioned between water and etiiyl acetate, die organic extract was washed 
three times with water, once widi brine, was dried (potassium cariwnate) and was evaporated. 



35 
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Purification by flash chromatography, eluting with 3:1 bexanes/etfayl acetate, provided an 
off-white solid (0.64 g, 80%): m.p. 128-1290 C. 

Analysis Calc. for C21H25NO4I/8 H2O: C 70.52, H 7.12, N 3.92; found: C 70.45, H 6.93, 
N3.87. 

5 

4-Cvano-4-f3-cvclopmMoxv-4-iiietho xvDhenvnGvclohex- 1-ene-l-caifaoxvlig ariri 
To a solution of mediyl 4-(^o-4-(3-cyclopai^loxy-4-inethoxyphenyl)cyclohex-l- 

ene-l-carboxylate (0.07 g. 0.18 mmol) in methanol {05 mL, containing just enough 
10 tetrahydrofuran to solubilize the ester) under an argon atmosphere was added a solution of 

potassium hydroxide (0.03 g, 0.55 mmol) in water (0.4 mL). The resulting mixture was 

stirred at room temperature for 4h, then poured into water and extracted with ethyl acetate. 

The aqueous phase was acidified with 3N hydrochloric acid and extracted twice with ethyl 

acetate. The oiganic phase from the add extraction was dried (sodium sulfate) and 
15 concwitrated underreduced pressure to provide a viscous ofl, whidi solidified upon standing. 

nje soUd was recrystaUized from hexanes/methylene chloride (0.05 g, 82%): m.p. 161- 

1630C. 

Analysis Calc. for C2OH23NO4 I/2H2O: C 68.55, H 6.90, N 4.00; found: C 68.65. H 6.55. N 
3.82. 

20 EXAMPLE 3 

Methyl gy- and frgny-r4-cvano.4-f3-cvclope ntvlQxv-4.mp.thoxvDhenvltevclohexane-l . 

carfaoxvlatel 

Procedure 3A- 

To a solution of methyl 4-cyano-4-(3-cydopentyloxy-4-metiioxyphenyl)cyclohex-l- 
25 ene-l-carboxylate (0.26 g, 0.73 imnol) in medianol (12 mL) was added 10% palladium on 
activated carbon (0,15 g) and die resulting mixture was hydrogenated at 50 psi for 5h. The 
mixture was filtered tiirough a pad of Cfclite and concentrated under reduced pressure. The 
residue was partitioned between metiiylene chloride and water, the ^tract was dried 
(potassium carbonate) and evaporated to a solid which was primarily the or-ester (0.14 g, 
30 54%): m.p. 94-950C. 

Analysis Calc. for C21H27NO4 I/8 H2O: C 70.32, H 7.38, N 3.90; found: C 70.33, H 7.59, 
N3.8L 

Procedure 3B: 

3^ 2-r4-Cvano-4-f3-cvclop entvloxv-4-methoxvphenvncvclohexvlidene1-1.3-difhianp. To 

a solution of 2-trimethylsilyl-1.3-dithiane (9.25 mL, 48.7 mmol) in dry tetrahydrofuran (80 
mL) at (P C under an argon atmosphere was added rapidly n-butyllitiiium (2.5M in hexanes, 
19.2 mL, 48 mmol). After 10 min, the mixture was cooled to -780C and a solution of 4- 
cyano-4-{3-cyclopentyloxy-4-methoxyphenyl)cyclohexan-l-one (7.53 g, 23 mmol) in 
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tetrahydrofinaa (40 mL) was added After lOmin, aqueous sodium chloride was added, the 
nrixturewasaDowedto wamtoroomtenq}eiatnrcand Thismixture 
was combined with the product of three substantially similar reactions conducted on ketone 
(3-04, 6.01 and 6,1 g, 48.3 mmol total), the combined mixture was exuacted three times with 
5 methylene chloride, the extract was dried (magnesium sulfete) and evaporated. Purification 
by flash chromatography, eluting witii 10% etiiyl acetate/hexanes, provided a white solid (26 
g.879&):m.p.ll5-1160C 

Methyl d:Y44-cvano-4>(3-cvcloDentvI oxv^meriioxvDhenvncvclQhe^ 
ca^^)oxy|ate^ Perchloric add (70%. 13.8 mL. 160 mmol) and mercuric chloride (34.1 g, 126 

10 mmol) were added to a solution of 2-[4-cyano-4-(3-cyclopen^loxy-4- 

medioxyphenyl)cyclohexylidene]-13-dithiane (13 g, 313 mmol) in metfjanol ©.5 L) under 
an argon atmosphere and the mixture was healed at reflux for 2h and tiien was allowed to stir 
at room tempoature for 42h. The nrixturc was diluted witii methylene chloride, was filtered 
through Celite and the filurate was combined widi that of a similar reaction conducted 

15 concnziently on die same scale. The mixture was neutralized with aqueous sodium 
bicarbonate, was extracted three times with methylene chloride, the organic otract was 
washed three times with aqueous sodium sulfite, was dried (magnesium sulfate) and was 
evaporated. Purification by flash chromatography, eluting with 15% ethyl acetate/hexanes, 
provided die cir-ester as a white solid (12.4 g, 56%): m.p. 1 19-120OCX along wifli an 

20 additional quantity of slighdy impure produa (2.6 g, 12%). 

Methvlrrgn5>r4>cva no-4-G-cvciopentvloxy-4-methoxvphenvl)cvclohexane-l - 
carfaoxylatfiT The irfl/i5-ester was also isolated fiom tius mixture as a solid (1.04 g, 5%): m.p. 
50-5IOC 

Analysis Calc. for C21H27N04-3/4 H2O: C 57.99, H 7.74. N 3.78; found: C 67.98. H 7.35. 
25 N3.65. 

EyAMPLE4 

Methyl as- and trfl«^-r4-f3>4-bisdifl uoromethoxvphenvn-4-^vanocvclQhexany--| - 

carboxylatel 

30 Procedure 4A! 

2-f4-G,4-Bisdifluo romethoxvphenvlV4-cvanocvclQhexvIidene1-2-ferf-butvlo 
acctonitrile Sodium hydride (80% dispersion. 0.35 g. 1 1.7 mmol) was washed tiiree times 
with pentane, was suspended in tetrahydrofuran (15 mL) at room tenqjeraturc under an argon 
atmosphere and diediyl im-butyl(cyano)metiiylphosphonate (2.66 g. 10.7 mmol) was added. 
35 After 0.5h. a solution of 4-(3.4-bisdifluoromedioxyphenyl)-4-(7anocyclohexan-I-one (1.77 
g, 534 nmiol) in tetrahydrofuran (5 mL) was added and die nuxture was heated at reflux for 
0.5h. The mixture was cooled, aqueous sodium chloride and water woe added, the mi^oure 
was extracted tiiree times witii etiier. the extract was dried (magnesium sulfete) and 
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evaporated. Purification by flash chromatography, eluting with 20% ethyl acetate/hexanes, 
provided die tide conqjound as a white solid (1.18 g, 52%). 

Methyl CIS- and fron.v-r4-(3.4-bi?riifliinm m ethoxvphenvn-4.Kn«mncYrlnh,.van 
gMbff?^Ylatg1 A mixture of 2-[4-(3,4-bisdifluoromeUioxyphenyl)-4-cyanocyclohexylidene]-2- 
rm-butyloxy acetonitrile (025 g. 0.59 imnol) and zinc chloride (0.1 g, 0.7 mmol) in acetic 
anhydride (1.5 mL) under an aigon atmosphere was heated at reflux for 10 min, was cooled, 
was diluted widi water and was extracted diree times witii edjer. TTie organic extract was 
washed witii water, dried (magnesium sulfate) and evaporated. A solution of this acetate in 
medianol (6 mL) was treated witii a solution of sodium mctiioxidc (25% in metiianol. 0.17 
mL. 0.71 mmol) and tiie mixnire was stirred under an argon aimo^here fia- 2h. The mixture 
was acidified witii hydrochloric acid (IN), water was added and die mixture was extracted 
three times widi metiiylene chloride, nie organic extract was dried (magnesium sulfate) and 
evaporated. Purification by flash chromatography and eluting witii 20% etiiyl 
acetatei/hexanes provided die trans-isoraa as a colorless oil (0.07 g, 30%). 
15 Analysis Calc for C17H17F4NO4: C 54.40. H 4.57. N 3.73: found: C 54.57. H 4.51. N 3.58. 
The cir-isomer was also isolated as a yellow oil (0.1 g, 47%). 
Procedure 4B! 

Methyl riV-r4-(3.4-bisdiflnonwnethoxvphmYl > ^cvancx^r.lnhexane- l-r.arh9 ; rY l^ A 
solution of cu-[4-(3.4-bisdifluorometiioxyphenyl).4-cyanocyclohexane-l-carix)xylic acid 
20 (EXAMPLE 10, 0.07 g, 0.19 mmol) and trimetiiylsilyl chloride (0.12 mL. 0.95 mmol) in 
medianol (5 mL) was stirred at room temperature under an argon atmosphere for 24h. The 
solvent was evaporated and tiie residue was purified by flash chromatography, eluting witii 
15% etiiyl acetate/hexanes, provided a coloriess oil (0.05 g, 63%). 

Analysis Calc. for C17H17F4NO4: C 54.40. H 4.57, N 3.73; found: C 54.45, H 4 49 N 3 42 

25 

EXAMPLES 

Ctf-r4.Cyano^f3-nrr1openWl0XV-4-methoxvphenvlVn;cloh. . xane.l^arivi.v1i^ acidl and rh- 
r4-f3.4-bisdiflnoroinetfioxYnhenvn-4-cvann«^lnh e xane-l -caihoxy i; ^ ^ ridl 
To a solution of metiiyl c«-[4-cyano-4-(3-cyclopentyloxy-4- 

30 medioxyphenyl)cyclohexane-l-caiboxylate] (0.12 g, 0.34 mmol) in medianol (0.9 mL, 
containing just enough tetrahydrofiiran to solubilize die ester) under an argon atmosphere 
was added a solution of potassium hydroxide (0.06 g. 0.9 mmol) in water (0.7 mL). The 
resulting mixtnre was stirred at room temperature for Uh. tiien poured into water and 
extracted witii etiiyl acetate. The aqueous phase was acidified witii 10% hydrochloric acid 

35 and extracted twice widi ediyl acetate. TTie organic phase fiom die acid extraction was dried 
(sodium sulfate) and concentrated under reduced pressure to provide a solid. The solid was 
purified by flash chromatography, eluting witii 4% metfianoVchlorofotm. to provide a white 
solid (0.05 g, 44%): tap. 1570C 
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Analysis Calc far C20H25NO4-1/8H2O: C 68.75, H 7.40, N 4.01; found- C 68.74. H 7.08. N 
3.84. 

In a simflar manner diere was prqiared: 

c25-[4-(3,4-BisdifluQn>methoxyphenyI)-4-cyano(^I^^ acidQ as a 

5 solid: m.p. 143- 1440a 

Analysis Calc. for C16H15F4NO4: C 53.19. H 4.18, N 3.88; found: C 53.57, H 3.91, N 3,59. 

EXAMPLES 

ay-r4-Cvanfv4-r3-cvdopentvlQxv^metfioxv^ 
10 imfhvdioxvmetfiylWmommn methane salt 

To a solution of arH]4-^ano-4-(3-cyclopen9lo}gr-4-methoxyphenyl)cydobexm 
caiboxylic acid] (0. 17 g, 03 mmol) in methanol (2 mL) was added an aqueous solution of 
tris(hydroxymethyI)aminomcthanc (l.OM, 0,5 mL). After 10 min, the solvent was 
evaporated, toluene and methanol were added and the liquids were removed in vacuo. 
15 Tiimration with ether provided a white solid (0. 18 g, 79%): ULp. 191-'1940C 

Analysis Calc. for C24H36N207-2.5H20: C 56.57. H 8.11, N 5.50; found: C 56.44, H7.75, 
N5.62. 

EXAMPLE7 

20 m?ff5^-r4<:vano-4>f3-CTcloi>entvlQyv-4-methoxvphenvlk^^ acidi 
To a solution of methyl tran5-[4-cyano-4-(3-cyclopentyloxy-4- 
methoxyphenyl)cyclohexane-l-carboxylate] (0.68 g, 1.9 mmol) in methanol (8 mL, 
containing just enough tetrahydrofuran to solubilize the ester) under an argon atmosphere 
was added water (4 mL) and potassium hydroxide (0.32 g, 5.7 mmol). The resulting, mixttne 

25 was stined at room temperature for 24h, was acidified with 10% hydrochloric acid and was 
extracted three times with 10% methanol/noethylrae chloride. The organic extract was dried 
(magnesium sulftite) and concentrated under reduced pressure. Purificadon by flash 
chromatography, eluting with 4% methanol/methylene chloride, provided a white semi-solid 
(0.52 g, 80%), which was triturated widi edier to yield a white solid (0.43 g): nup. 157- 

30 1580C 

Analysis Calc. for C20H25NO4: C 69.95, H 7.34, N 4.08; found: C 69.69, H 730, N 4.07. 

EXAMPLES 

CIS- and PYZii^-r4-Cvano -4-G-^cIopropylmcthoxv-4-methoxvphenvncvclohexane-l > 
35 caifaoxvlic acidi 

8A. 244-Cvano-4-(3^cloDentvloxv-4-methoxvphenvncvclQhexvlidinR^ 
butvloxv acetonitrile This compound, prepared substantially as described above for 2-[4- 
(3,4-bisdifluoromethoxyphenyl)-4-cyanocyclo-b^lidene]-2-rerr-bu^loxy acetonitrile in 
Procedure A of EXAMPLE 4, was isolated as a white solid: ntp. 109-1 lO^C. 
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MgtflYl riT- and frgm-r4-CVanfMt.n.hvrtm,v^mf .t hoxvnhenvnrY Hnh^;;on.- 

l-carfaoxylatel These compounds, prepared substantially as described above for methyl cis- 
and 'wiy44-(3.4-bisdmuoromethoxyphenyl)-4H7anocyclohexane-l-carboxykte^ in 
Procedure A of EXAMPLE 4, were isolated as soUds [cir-isomer (0.35 g, 33%): m.p. 105- 
106OC; mzw-isomer (0.52g, 49%): m.p. 103-104oq. 

Methyl m-r4-cvann-4-f^ ^cloprnpy lniRthnYY-^ 
mpthoxYphenynpyclQhexanp-l-r»T^oxYptffl A suspension of methyl cij-[4-cyano-4-(3- 
hydroxy-4-methoxyphenyl)cycIohexane-l-carboxylate] (0.35 g. UO nunol). powdered 
potassium carbonate (0.5 g. 3.6 mmol) and btomomethyl cycldpropane (0.35 mL. 3.6 mmol) 
in diy dimethylformamide (15 mL) under an argon atmosphere was heated at 850C for4h. 
The mixture was cooled, was dUuted with water and was extracted three times with edier. 
The organic extract was washed four times with water, once with brine, was dried (potassium 
cari)onate) and was evaporated. Purification by flash chromatography, during with 20% 
ethyl acetate^iexanes, provided an oU (0.34 g, 82%). 

gtf-r'^Cyi«nP-4-f3-CVClf»nTwnvlmethnxv-4.m,.>h nxvT,henvlVv..i»^ >^^n^-^_ 
cariyoxylipapri] The tide compound, ptepared substantially as described above for m-[4- 

cyano^(3-cyclopentyloxy-4.methoxyphenyl)cyclohcxane-l-carboxylic acid] in EXAMPLE 
7, was isolated as a solid: m.p. 165-1670C . 

Analysis Calc. for C19H23NO4 I/5 H2O: C 68.53, H 7.08, N4.21; found: C 68.70 H 7 07 
20 N4.16. * ' 

Methyl rrfln.y-r4-cvanfwl-(.t.r YcIonmpvlm,>tt, »yY^ 
iT^ethQxypheiiYl)ryclQhe^anft-l-r(^rhoxyRH The tide compound, prepared substantially as 
described above for methyl c«-[4-cyano.4-(3-cyclopropylmethoxy-4- 

methoxyphcnyDcyclohexane-l-carboxyatc] in EXAMPLE 8C was isolated as a solid- m.D 
25 127.5-1280C. * ^' 

Analysis Calc. for C20H25NO4-3/8 H2O: C 68.60. H 7.41, N 4.00; found: C 68.50. H 7 28 
N3.88. • ' ' 

?^Q"^-f4-CvaTio-4-(3-cycloi)mnvlmethnxv-4-mPtho xvDhenvlVvrlnh.v.«.-i- 
carboxylicacidl The tide compound, prepared substantially as described above for m-[4-' 

cyano^(3-cyclopemyloxy-4-meti»oxyphenyl)cyclohexane-l.cartx>xyUc acid] in EXAMPLE 
7, was isolated as a solid: ntp. 148oc . 

Analysis Calc. for C19H23NO4: C 69.28. H 7.04. N 4.25; foun± C 68.97. H 7.03. N 4.25. 



30 



35 



EXAMPI.KO 

Ri5- and ;rffff,y-f4-Cyano^3-fiyrlnpr opylmerhox v-4- d ifluoromPthnTvphenvlWrlnh».n.-K 

carfaoxvlic aci(^] 
9A. 2-r4-Cvann-4-f3-cvclnpT opvlmethoxy-4- 
diflMpn)methoxyphenYl)cyclohr,xvlidenel-l ^.rtithi.n. This compound, prepared 
substantially as described above for 2-[4^:yano-4-(3-cyclopentyloxy-4- 
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methoxyphenyl)cyclohexyIidcneH3-ditfaiane in Procedure B of EXAMPLE 3. was isolated 
as a solid: m.p. 84-85<>C . 

9B. Methyl cis- and tran^-r4- cvmo-4-(2^clapTapvlmcthoxv 
phenvncvclohexane-l^c arboxvlate] These conq)ounds, prepared substantially as described 
5 above for methyl cis- and mwj-[4-cyano-4-(3-cyclopentyloxy-4- 

methoxyphenyl)cyclohexane-l-caiboxylate] in Procedure B of EXAMPLE 3, were isolated 
as oils. 

9C. dy44-Q^o-4-Q-cvclopropvlmethQi^ 
difluoromethoxvphenvl^cvcloheyane-l-caTtoTvli ari^ Hiis compound, prepared 
10 substantially as described above for cty-[4-cyano-4-Q-cycIopemyloxy-4- 

methoxyphenyl)cydohexane-l-caiboxylic arid] in EXAMPLE 7, was isolated as a solid: 
m.p. 134-1350C. 

Analysis Calc, for C19H21F2NO4: C 62.46, H 5.79, N 3.83; found: C 62.15, H 5.83, N 3.88. 
trgnj-r4-(>ano-4-G-cv cloTm3pvlmethoxv-4-difluorDmeA^ 
^ CVclohcxane-l-carfanxYlic flgtH] The ride compound, prepared substantially as described 
above for cw-[4-cyano-4-(3-cyclopentyloxy-4-niethoxypheny0 
acidl in EXAMPLE 7, was isolated as a soKd: m.p. 128-129oa 

EXAMPLE 10 

20 W-r4-Cyanc>-4-f3'Cvclopentvloxv^meth QxvDhenv1WI^^ 

To a solution of methyl cij-[4-cyano-4-(3-cyclopentyloxy-4- 
methoxyphenyl)cyclohexane-l-carboxylate] (002 g, 0.62 mmol) and formamide (0.08 mL. 
2.08 mmOl) at lOO^C in dimetiiylfoimamide (2 mL) under an argon atmosphere was added 
portionwise over 20 min sodium meflioxide (25% solution in methanol, 0.1 mL, 0.43 mmol). 

25 Afte-an additional 1.25h at lOOOQ die mixnne was cooled, was poured into isopropanol, 
was filtered and die filtrate ev^Knated The residue was dissolved in etiiyl acetate, the 
organic phase was washed tiiree times witii water, was dried (magnesium sulfate) and was 
concentrated under reduced pressure. Purification by flash chromatography, duting witii 3% 
methanol/methylene chloride, provided a white foam (0.06 g. 28%). 

30 Analysis Calc. for C20H26N2O3-3/8H2O: C 68.79, H 7.72. N 8.02; found: C 68.86. H 7.49. 
N7.93. 

W-f4-f3,4-BisdifluorometfioxvphenvlV4-cva no-l>0-meA 
35 vHcvclohexane^ 

cis-and rr(gn^44-f3.4- BisdifluorometiioxvphenvlV4-cvanocvcloh«cflne-1 . 
caifaoxamideT These conipounds, prepared substantiaUy as described above for ds-[4-cyano- 
4-(3-cyclopentyloxy-4-metiioxyphenyl)cyclohexane-l-carboxamide] in EXAMPLE 14, were 
isolated as a solid (cis isomer m.p, lOP-llO^C ) and as an oil {trans isomer). 



24 



wo 93/19749 



PCr/US93/0199l 



C»-(4-G.4-BisdiflunromftthoxvDhenvl M-cvantvl-f3-methviri.2.41nxadia2Ql-5- 
Yl)cYclohexang) A solution of ciy-[4-(3,4-bisdifluoromethoxyphenyl)-4-cyanocyclohexane- 
l-carboxamide] (0.06 g. 0.17 mmol) in NJ^-dimethylacetamide dimediyl acetal (OJ mL) was 
heated at 1 IQOC under an argon atmosphere for Ih, was cooled and the solvent was 
5 evaporated. Dioxane (0.35 mL), acetic acid (0.35 mL), hydroxylamine hydrochloride (0.02 
g, 0^9 mmol) and 10% aqueous sodium hydroxide (0.09 mL, 0.26 imnol) were added and 
the mixture was heated at 950C undw an aison atmosphere for 2.5h. The mixture was 
cooled, water was added, the mixture was extracted diiee times widi methylene chltnide. the 
organic octcact was dried (magnesium sulfiiie) and was o/apamed. Purification by flash 
10 chromatogr^hy, eluting widi 4% medianolAnediylaie chloride, provided a solid (0.03 g, 
37%). This product was combined widi that (0.04 g) fiom a similar reaction sequence and 
was trinuated with hexane to yield a tan solid: m.p. 83-840C. 

Analysis Calc. for C18H17F4N3O3: C 54.14, H 4.29, N 10.52; found: C 54.1 1, H 4.35, N 
10.13. 

15 

EXAMPLE 12 

Ctf-f 4-(3.4-Bisdifluoromet hoxvDhenvl^-4-cvano-l -f2-methviri -3-41oxadiazol-5- 

vncvclohexanel 

w44-f3.4-Bisdifluon)methoxvDhenvn-4 - cvanocvclohexane.l^i4inhvHrnTi^ ff] A 

20 solution of methyl ciy-[4-(3,4-bisdifluoromethoxyphenyl)-4-cyanocyclohexane-l- 

carboxylate] ( 0.2 g. 0.53 mmol) and hydrazine hydrate (0.28 mL, 9.0 mmol) m edianol (2,5 
mL) was heated at reflux for 6h and tiien stirred at room temperature for 16h. Water was 
added, the mixture was extracted three times with metiiylene chloride, tiie extract was dried 
(magnesium sulfate) and evaporated. Purification by flash chromatography, eluting witii 4% 

25 medianol/methyloie chloride, provided a solid (0. 12 g, 58%): m.p. 8O-8IOC 

Ctf-r4-(3.4-Bisdifluon)metiioxvnhenvlV4-c vanocvclohexane-l-r2-ai^l.ra% »- 
bydrazidg)] A solution of metiiyl cu-[4-(3,4-lnsdifluQFometiioxyphenyl)-4- 
cyanocyclohexane-l-carbohydrazidel ( 0.1 1 g, 0.29 mmol), triethylamine (0.09 mL, 0.65 
mmol) and acetic anhydride (0.05 mL, 0.54 mmol) in etiianol (7.5 mL) was heated at reflux 

30 for 1 h, was cooled and tiie solvent was evaporated. Water was added, the mixture was 

«tracted three times widi metiiylene chloride, die extract was dried (magnesium sulfate) and 
evaporated to provide a white solid (0.11 g, 85%): m.p. 144-1450C 

Ctf-(4-f3.4.Bi!difliioTotni>thftTvnhenvlV4.evano.1-f3-mM 
Yt)gYCl9hg?can^l A solution of ctr-[4-(3,4-bisdifluorometiioxyphenyl)-4-cyanocyclohexane- 

35 l-(2-aceQrl-carbohydrazide)] (0. 1 g, 0.24 mmol) and phosphoipus oxycUoride (0.25 mL, 
2.68 mmol) in toluene (3 mL) was heated at reflux under an argon atmosphere for 1.5h. The 
mixnire was cooled, water was added, tiie mixture was exoacted tfttee times witii 5% 
medianolAnetiiylene chlwide, tiie organic extract was dried (magnesium sulfate) and was 
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evaporated. Purification by flash duomatography, eluting with 1:2 hexanes/ediyl acetate, 
provided an oil. 

Analysis Calc for Ci8Hi7F4N3O3-1.0 H2O: C 51.80, H 4.59, N 10.07; fbun± C 52.00. H 
4.25, N 9.76. 

5 

EXAMPLE n 

Ctf-f4-G-4>BisdifluoromethoxyphenvlV4-cvanD-l-f2-methviri341thiadi^^ 

Yl)cyclQh^xaqe} 

A solution of cu-[4^3,4-bisdiflaoioinedioxyphenyIH-cyanocyclohexane 
10 acetyl-caibohydiazide}] (0.1 g, 024 mmol) and Lawesson^s Reagent (0.13 g» 0 J2 mmol) in 
toluene (3 mL) was heated at leflux under an azgonatniosphere for 0.5h. The niixtuie was 
cooled, saturated aqueous sodium bicarbonate was added, the mixture was extracted three 
times with methylene chloride, the organic extract was dried (magnesium sulfate) and was 
evaporated. Purification by flash chromatography^ eluting with 1:1 hexanes/ethyl acetate, 
15 provided a solid: ra.p. 66-67^C 

Analysis Calc fijr C18H17F4N3O2 S: C 52.04, H 4.13, N 10. 12; foun± C 51.67. H 4.06, N 
9.92. 



EXAMPLE 14 

20 Ctf44-(>ano-4-(3-cvclotm)Pvhnethoxv-4-methQxvph envlVl-hvdroCT^ 

trisfmethvltfiiolmcflivlcvdohexanel 
n-Butyllithium (L9M in hexanes. 0.4 mL, 0.76 mmol) was added dropwise over 5 
min to a solution of tris(methylthio)methane (0.1 1 mL. 0.83 nunol) in dry tetrahydrofuran (3 
mL) at -78^0 under an argon atmosphere* After 15 min. a solution of 4-cyano-4-(3- 

25 cyclopropylmethoxy-4-methoxyphenyl)cyclohexane (0.2 g, 0.67 mmol) in dry 

tetrahydrofuran 0 mL) was added dropwise over 10 min. After 0.5h, aqueous ammonium 
chloride was added and the mixture was allowed to warm to room tanp^ature. The mixture 
was extracted three times with methylene chloride, the organic extraa was dried (magnesium 
sulfate) and evaporated. Purification by flash chromatography, eluting with 25% ethyl 

30 acetate/hexanes, provided a white solid (0.25 g, 84%): m.p. 123- I240C 

Analysis Calc. for C22H31NO3S3: C 58.24. H 6.89. N 3.09; found: C 58.57, H 6.81, N 2.92. 

EXAMPLE 15 

Methvl c£y>r4-cvano-4-G-cvcloTODpvlmeriioxv >4-methoxvphenvlVl-hv^ 
35 carfaoxvlate] 

Mercuric chloride (023 g, 0.85 mmol) and mercuric oxide (0.08 g, 037 mmol) were 
added to a solution of c&-[4-cyano-4-(3-cyclopropylmethoxy-4-methoxyphenyl)-l-hydn)xy-- 
l-tris(methylthio)methylcyclohexane] (0.1 g, 022 mmol) in 12:1 methanol/wator (2 mL) 
under an argon atmosphere and the mixture was allowed to stir at room temperature for 4h. 
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The mixture was filtered through Celite, the filtrate was diluted with water and was extracted 
three times with methylene chloride, the organic extract was dried (magnesium sul&te) and 
was evaporated. Purificadon by flash chromatogr^hy, eluting with 35% ethyl 
aceiate/hexanes, provided a sticky solid (0.67 g), which was triturated with ether/hexane to 
5 provide a solid (0.47 g. 59%): nup. 102-103OC 

Analysis Calc. for C20H25NO5-1/2 H2O: C 65.20, H 7.1 1, N 3.80; found: C 65.31, H 6.83. 
N3J4. 

10 Ctf'r4-CVano-4-G-cvcloi)rDDvlmethoxv-4-iTiethoxvphenvn-l-hv 

carboxvlic acid] 

The title compound, prepared substantially as described above for c£5-[4-cyano-4-(3- 
cyclopentyloxy-4-meihoxyphenyl)cyclohexane-l-carboxylic acid] in EXAMPLE 5. was 
isolated as a solid: nup, 168- 169^0 . 
15 Analysis Calc. for C19H23NO5 I/4 H2O: C 65.22, H 6.77, N 4.00; found: C 64.94, H 6,62, 
N3.80. 

pXAMFLgl? 

mJ4-Cyaq9-4-f3-cyclQ propvlmethoxv-4-methoxvphenvlVl-hvdroxvcvclohexane- 

20 cayboxamidc] 

A solution of c£y-[4-cyano-4-(3-cyclopropyhnethoxy-4-methoxy-phenyl)-l- 
hydroxycyclohexane-l-carboxylic acid] (0.15 g, 0.42 mmol) and a trace of sodium cyanide in 
methanol (1.5mL) contained in a pressure vessel was cooled to -78 and anhydrous ammonia 
(2mL) was condensed into the tube. The tube was sealed, was allowed to come to room 

25 temperature and the reaction was stirred for 2 days. The ammonia was allowed to evaporate 
and the reaction was partitioned between water and methylene chloride. The organic extract 
was dried (magnesium sulfete) and the solvent was evq>orated. Purification by flash 
chromatography, eluting widi 3% methanol/chloroform. provided a solid (0.054 g, 38%): 
m.p. 144-1450C. 

30 Analysis Calc. for C19H24N2O4 I/4 H2O: C 65.41, H 7.08, N 8.03; found: C 65.16. H 6.96. 
N7.86. 

EXAMPLE 18 

Methyl W-f 4>cvano-4-(3-cvcloproDvlmethoxv-4>methoxvphenvlVl-m&thox vcvclohex^^ 1 - 
35 carboxvlatel 

Silver (I) oxide (0.62 g, 2.7 mmol) was added to a solution of metiiyl cii-[4-cyano-4- 
(3-cyclopropylmethoxy-4-methoxyphenyl)-l-hydn)xycyclohexane-l-carboxylate] (0.62 g, 
1.7 mmol) and iodomethane (5 mL) in acetonitrile (5 mL) under an argon atmosphere and the 
mixture was heated at reflux in die dark for 18h. Hie mixmre was cooled, was filtered 
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through Cdite and the filtiate was evaporated Purification by flash cfaromatogr^hy, doting 

with 20% ethyl acetate/hexanes, provided a solid (0J5 g, 86%): in.p. 75-760C 

Analysis Calc. for C21H27NO5: C 67 J4, N 3.75; found: C 67.46. H730, N 3.80. 

5 EXAMPLE 19 

m-r4-Cva no-4-f3-cvclopropylmethoxv-4-methoxvphenyl)-l -methox - 

carboxylic acidl 

The dtle compound, prepared substantially as described above for cu'-[4-cyano-4-(3- 
cyclopen^Ioxy-4-niethoxyphenyl)cyclohexane-I-carboxyIic acid] in EXAMPLE S, was 
10 isolated as a solid: nLp. 1 lO-l 12^0 . 

Analysis Calc. for C20H25NO5: C 66.84, H 7.01, N 3.90; found: C 66.64, H 7.29, N 3.95. 

EXAMPLE 20 
cix-r4>(^anQ-4^f3-cvcloiTOpvlnietfaoxv-4>tnetiioxvphenvn 

carfaoxamidel 

A solution of cts^[4-cyano-4^cyclopnq)ylniethoxy-4Hniethoxyphenyl)-l* 
metfaoxyc^clohexane-l-carboT^lic add] (0.13 g, 0.36 mmol) and N*methylmorpholine (0.05 
QiL, 0.45 mmol) in 1,2-dimethoxyethane (2.5 mL) at room temperature under an argon 
atmosphere was treated with isobutyl chloroformate (0.05 mL, 0.39 mmol). After 10 min, 
concentrated ammonium hydroxide (6 drops) was added and the mixture was stirred for an 
additional 0 Jh. Water was added, the mbcture was extracted three times with 5% 
methanol/methylene chloride, the organic extract was dried (magnesium sulfate) and the 
solvent was evaporated. Purification by flash chromatography, eluting with 3% 
medianol/chlorofbrm, provided a solid (0.13 g, 100%): m.p. 165-166^0. 
Analysis Calc. for C20H26N2O4-3/8 H2O: C 65.78, H 735, N 7.ff7; foun± C 65.65, H 7.23. 
N7.47. 

EXAMPLE 21 

Methvlirfl/i^-r4- cyano-4-G-cvclopropvImethoxv-4>methoxyphenvlVl-hvdroxvcvcto^ 
30 l-carfaoxylate1 

rr(gw^"r4-Cvano-4- G-cvcloprDpvlmethoxv-4-methoxvphenvl VI -cvcl^ L 1- 

divlloxiranel To a mixture of 80% sodium hydride in mineral oil (033 g, 11 mmol) and 
trimediylsulfoxonium iodide (1.69 g, 7.67 mmol) at room tenq)eratuie under an argon 
atmosphere was added dropwise dimethylsulfoxide (12 mL) and die reaction mixture was 
35 stined for 30 min. A solution of 4-cyano-4-(3-cyclopropylmethoxy-3-methoxyphenyl) 

-cyclohexanone (2.00 g, 6.68 mmol) in dimediylsulfoxide (5 mL) was added and sdning was 
continued for 30 min. The reaction mixture was quenched with saturated ammonium 
chloride, was partitioned between ethyl acetate and water, was dried (magnesium sulfate) and 
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the solvent was removed in vacuo . The residue was purified by flash chromatography, 
eluting with 1:3 ethyl acetate^exanes, to provide a colorless oil (1.42 g. 68%). 
Analysis Calc. for C19H23NO3 H2O; C 68.86, H 7.30, N 4.23; found: C 69.22. H 7.11, N 
4.17. Starting material was also recovered (0.6 g, 30%). 

rgW-r4-CYaT;o-4-f3-cvclopronvlmethoxv^inBt h oxvnhenvn.1-hvdToxvmp.tt^Y^-' - 
'^^^^^^''^^^''^^U A mixture of irany^cyana4-(3-cyc]oprDpylmedioxy-4-medJoxyphenyl)-' 
cyclohexane-l-methyleneoxide (1.31 g, 4.18 mmol) and potassium hydroxide (0.14 g, 2.5 
ramol) in 85: 15 dimethylsulfoxideAvater (140 mL) under an argon atmosphere was heated at 
100-llOOC for Ih, was cooled, was dUuted with water and was extracted diree times with 
ethyl acetate. The organic extract was washed five times widi water, was dried (magnesium 
sulfate) and was evaporated- Purification by flash chromatography, eluting with 3.5:96.5 
methanoVdichloromethane, provided the iranj-isomer as a sticky white soUd: in.p. 38-420C 
(0.96 g, 69%). 

Analysis Calc. for C19H25NO4: C 68.86. H 7.60. N 4.23; found: C 68.96. H 7.62. N 4.03. 
g<ytf-r4-C>fffno-4-f3-CVClonmnvlmetho«v-4-fni> t hoxvnhp.nvn- 1 -hvdmx y. 

cyclohs?^ane-l-carfapya)riehyrift1 To a solution of oxalyl chloride (0.28 mL, 3.21 mmol) in 
dichloromethane (3.5 mL) at -780C under an argon atmosphere was added dropwise a 
solution of dimethylsulfoxide (0.46 mL, 6.48 nunol) in dichloromethane (3.5 mL) such that 
the internal temperature did not exceed -6OOC A solution of /r<ww^yano-4-(3- 
cyclopropylmetiioxy-3-methoxyphenyl)-l-hydroxymetiiyl-l-cyclohexanol (0.89 g, 2.68 
trmiol) in dichloromethane (7 mL) was added dropwise and stirring was continued for 30 
min. Triethylamine (1.80 mL, 12.9 mmol ) was added over 10 min, then 5 min later, tiie 
reaction mixture was aDowed to warm to room temperature over Ih. The reaction mixture 
was quenched with water and was extracted with three portions of dichloromethane. The 
combined organic layers were washed with 1% hydrochloric acid, 5% sodium carbonate and 
water, dried (magnesium sulfate) and the solvent was removed in vacuo to provide crude 
aldehyde (0.85 g, 97 %). 

Methyl rw».T-r4-rvano-4-f^^.vr^prop vlTne-thnif Y-4-methnxvphenvlVl -hy Hmvy- 
cyclohexane-l-carty)XYlntr1 To a solution of trans-[4-cyano^-(3-cyclopropylmcthoxyi 
methoxyphenyl>l-hydroxycyclohexane-l-carboxaldehyde (0.79 g. 2.4 mmOl) in methanol 
(25 mL) at OOC under an argon atmosphere was rapidly added a solution of potassium 
hydroxide (0.36 g, 6.43 mmol) in methanol (5 mL), foUowcdby asolution of iodine (0.80 g, 
3.15 mmol) in methanol (5 mL). After 15 min die reaction was acidified with IJJ 
hydrochloric acid and extracted widi three portions of dichloiomediane. The combined 
organic layers were washed with aqueous sodium bisulfite until color was discharged, tiien 
with water, dried (magnesium sulfate), and the solvent was removed in vacuo.. Purification 
by flash chromatography, eluted with 35:65 ethyl acetate/hexanes . provided a white solid 
(0.82 g, 94 %): m.p.l48-1490C 
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Aa^XSiCalc. for q20H25NO5l/4 H2a C 66.01, H 7.06» N 3.84; found: C 65.86, H 6.92. 
N3.85. 

EXAMPLE 22 

5 ?rgW-r4-Cvano-4-f3-cvcloim>ovlmethnxv-4-niethoTvphenvlVl-hvdm^^ 

carfaoxvlic acidi 

The ride compoiind, prcpaied substantially as described above for cir-t4-<yano-4-P- 
(^cIopentyIoxy-4-nietfao;^henyl}(7cIobexane-l-carboxyIic acid] in EXAMPLE 5, was 
isolated as a soHd: in.p. 147-1480C 
10 Analysis Calc. for C19H23NO5: C 66.07, H 6.71, N4.06; found: C 66.02, H 6.71, N 4.04. 

EXAMPLE 23 

Mcd<vlrrigftT-f4-^no-4-f3H:vclooropvlmethnxv-4-methcwcvphenv^^^ 

l-carboxvlate] 

15 The title compound, prepared substantially as described above for methyl c£r-[4- 

qrano-4-(3-cyclopropylinethoxy-4-medioxyphenyI)-l-methoxycyclohexane-l-carboxylate] 
in EXAMPLE 18. was isolated as a solid: nup. 84-850C 

Analysis Calc for C21H27NO5: C 67.54. H7.29, N 3.75; found: C 67.34, H 7.25. N 3.77. 

20 EXAMPLE 24 

|rgny-r4-(>ano-4-G-cvcloninnvlmeriioxv^methoxvphenvlVl-medioxvc vcloh 

caiboxvHcacidl 

The tide compound, prepared substantially as described above for cis-[4-cyano-4-(3- 
(grclopentyloxy-4-methoxyphenyl)qrclohexane-l-carbo;qriic acid] in EXAMPLE 5, was 
25 isolated as a solid: in.p. 158-1590C 

Analysis Calc. for C20H25NO5-I/4 H2O: C 66.01. H 7.06, N 3.85; found: C 65.98. H 6.91, 
N3.75. 

EXAMPLE 25 

30 frflwy44-<>^ano-4-f3-cvelofWPiwlmethoxv^methoxvphenvlVlMne^^^ 

carboxamidel 

The title compound, prepared substantially as described above for c£s-[4-cyano-4-(3- 
cyclopen^Io}gr-4-methoxyphenyl)-l-methoxycycloh«cane-l-carboxamide] in EXAMPLE 
20, was isolated as a solid: m.p. 168-169<'C 
35 Analysis Calc for C20H26N2O4-1/8 H2O: C 66.60. H 734. N 7.70; found: C 66.60. H 7 JO; 
N7.74. 
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EXAMPLE 2fi 

«>r4-(>ano-4-f3-cvcloDentvloxv-4-methoxvphen vlV :vclohex^^ acidi 
The title compound, prepared substantially as described above for cw-[4-cyano-4-(3- 
cyclopentyloxy-4-inethoxyphenyl>l-tnethoxycyclohexane-l<arboxaim in EXAMPLE 20 
5 but using hydioxylamine instead of ammonia, was isolated as a solid: m.p. l(H)-102OC 
Analysis Calc. for C20H26N2O4: C 67.02, H 7.31, N 7.82; found; C 66.75, H 7.58, N 7.42. 

EXAMPLE 27 

N-Mgtf^YR^T44-cYano-4-f3-cvclQPcn^^^^ 
10 aodl 

The title compound, prepared substantially as described above for c£y-[4-cyano-4-(3- 
cyclopentyloxy-4-medioxyphenyl)-l"methoxycyclohexane-l-carboxamide] in EXAMPLE 20 
but using N-mcthylhydroxylaminc instead of ammonia, was isolated as a solid: m.p. 75- 
760C. 

15 Analysis Calc. for C21H28N2O4 I/4 H2O: C 66.91, H 7.62, N 7.43; found: C 66.95, H 7.54. 
N735. 

EXAMPLE 28 

c/j44Cvano-4-GK:vclopentvlQxv-4>m edioxvphenvncvclohexane-l-N-^ 

20 cvanoethvncarfaoxamidel 

To a solution of cw-[4-cyano-4-(3-cyclopentyloxy-4.methoxyphenyl)cyclohcxane-l- 
carboxylic acid] (0.55 g. L6 nunol), 1 -hydroxy benzotriazole (0.24 g. 1.76 mmol) and 3- 
aminopropionitrile (0.1 1 g, L6 mmol) in dichloromethane (10 mL) at O^C under an argon 
atmosphere was added l-(3-diethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.34 g, 

25 L76 mmol) and the mixture was allowed to warm to room temperature. After 6h, the 

mixture was diluted with dichlorometiiane, was washed twice with 10% aqueous potassium 
cariwnate, twice with 10 % hydiochloric acid and was dried (magnesium sulfate). The 
solvent was evaporated and the residue was crystallized from hcxanes/ethyl acetate to 
provide a solid (0.54 g, 85%): m.p. 146-1470C. 

30 Analysis Calc. for C23H29N3O3: C 69.85. H 7.39, N 10.62; found: C 69.49 H 7.41, N 10.46. 

EXAMPLE 29 
cty-ri>(2-CvanocthvlV5-f4- cvano-4>f3-cvclQpentvioity-4> 
methoxvphenvDcvclohexvlUetrazolel 
35 To a solution of cw-[4-cyano4-(3-cycloi«niyloxy-4-methoxyphenyl)cyclohexane 

N.(2-cyanoethyl)carboxamide] (0.15 g, 0.37 mmol), triphenylphosphine (0.19 g, 0.73 mmol) 
and trimethylsilylazide (0.097 mL, 0.73 mmol) in dry tetrahydiofuran (2 mL) at room 
temperature under an argon atmosphere was added dropwise diethyl azodicarboxylate (0.12 
mL, 0.73 mmol) and the mixnire was stirred in the dark for 24h. Ccric ammonium nitrate 
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(0.81 g, 1.48 irnnol) in water (10 mL) was added at O^C, the 

times with dichlonnnethane, the extract was dried (magnesimn sulfate) and the solvent was 
evaporated. Purification by flash chromatography, eluting with 2:1 ethyl acetate/hexanes, 
followed by recrystallizauon from hexane^/ethyl acetate, provided a white solid (0.03 g, 
5 19%):m.p.l49-1500C 

Analysis Calc. for C23H28N6O2: C 65.69, H 6J1, N 19.99; found: C 65.45 H 6 J2, N 19.91. 

C&-r4-(>ano-4-f3K:vcloDentvloxv-4->methoxvphen^^^ 
10 A mixture of cu4;i-C2-^anoethyl)-5-{4-C;yano-4-(3-cydiopentylo?7-4- 

medioxyphenyI)cycloh«yl}tetta201e] (0.098 g, 0.23 mmol) and sodium hydroxide (0.018 g, 
0.46 mmol) in 10: 1 tetrahydrofuran/water (5 mL) at room temperature under an argon 
atmosphere was stiired overnight The mixture was acidified with hydrochloric acid, was 
extracted three times with ethyl acetate, the ©ctract was dried (magnesium sulfate) and die • 
15 solvent was evaporated. Purification by flash chromatography, eluting with 80:20:2 

cfalatofomiiAnethanol/water, followed by trituration with hexanes/ethyl acetate, provided a 
white solid ff).038 g, 45%): m.p. 190-191OC 

Analysis Calc. for q26H25N502-l/2 H2O: C 63.81, H 6.96, N 18.60; found: C 64.07 H 6.79, 
N 18.54. 

20 

METHODS O F TREATMENT 
In order to use a compound of Formula (I) or a pharmaceutically acceptable salt 
diercof for the treatment of humans and other mammals, it is normally formulated in 
accordance with standard pharmaceutical practice as a pharmaceutical coirq)osition. The 

25 conqxnuids of Formula (Q or a pharmaceutically acceptable salt thereof can be used in the 
manu&cture of amedicamrait for the prophylatic or therapeutic treatment of any disease state 
in a human or oflier mammal wtdch is mediated by inhibition of PDE IV, such as but not 
limited to asthma, allergic, or inflamrnatory diseases. The compounds of Formula (I) are 
administered in an amount sufiBcient to treat such a disease in a human or other mammal. 

30 The method of treatment and monitoring for an HIV-infected human manifesting 

immune dysfunction or cytokine-mediated disease associated problems is taught in Hanna, 
WO 90/15534, December 27, 1990. In general, an initial treatment regimen can be copied 
fiom diat known to be effective in interfering with TNF activity for other TNF mediated 
disease states by the compounds of Fonnula (I). Treated individuals will be regularly checked 

35 for TceU numbers and T4/r8 ratios andA>r measures of viiaxiia such as levels of reverse 
transcriptase or viral proteins, and/or for progression of monokine-media^ disease 
associated problems such as cachexia or muscle degeneration, ff no effect is seen following 
the normal treatment regimen, then the amount of the monokine activity interfering agent 
administered is increased. e.g., by fifty percent per week. 
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The phannaoeatical conqwsition of the pnseaat invention will comprise an rffective, 
non-toxic amount of a compound of Fonnula (I) and a phannaceutically acceptable canier or 
diluent The compounds of Fonnula (I) are administered in conventional dosage fonns 
prepared by combining a compound of Fonnula (I) in an amount sufficient to produce TNF 
production inhibiting activity, respectively, with standard pharmaceutical carriers according to 
conventional procedures. These procedures may involve mixing, granulating, and 
compressing or dissolving tiie ingredients as impropriate to die desired preparation. 

Thus, if a solid canier is used, the preparation can be tableted, placed in a hard gelatin 
capsule in powder or pellet form, or in the form of a troche or lozenge. The anx)unt of solid 
caiTier wiU vary widely but preferably will be fixm about 25 mg to about 1 gram. When a 
liquid carrier is used, the preparation will be in die form of a syrup, emulsion, soft gelatin 
capsule, sterile injectable Uquid such as an ampule or nonaqueous Uquid suspension. Where 
the compositibn is in the form of a capsule, any routine encapsulation is suitable, for txmtplt 
using tiie aforementioned carriers in a hard gelatin capsule sheU. Where die composition is in 
15 die form of a soft gelatin sheU capsule any phannaceutical carrier routinely used for preparing 
dispersi{Mis or suspensions may be considered, for exanq)le aqueous gums, celluloses, 
silicates, or oils and are incorporated in a soft gelatin capsule shell. A syrup formulation wiU 
generally consist of a suspension or solution of die compound or salt in a liquid carrier for 
exan^le, edianol, glycerine, or water widi a flavoring or coloring ^ent 

The daily dosage regimen for oral administration is suitably about .001 mg/kg to 
lOOmg/kg, preferably 0.01 mg/Kg to 40 mg/Kg, of a compound of Formula (1) or a 
pharmaceuticaUy acceptable salt tiiereof calculated as die free base. The active ingredient 
may be administered from 1 to 6 times a day, sufficient to exhibit activity. 

While it is possible for an active ingredient to be administered neat, it is preferable to 
25 present it as a pharmaceutical fcmmilation. TTie active ingredient may comprise, for topical 
administration, fixra 0.001% to 10% w/w, eg., from 1% to 2% by weight of formulation, 
altiiough it may comprise as much as 10% w/w but preferably not in excess of 5% w/w and 
more preferably from 0.1% to 1% w/w of Formulation. 

Formulations of die present invention conqmse an active ingredient together witii one 
30 or more accqjtable carrier(s) diereof and optionaUy any odier dierapeutic ingredient(s). The 
cairier(s) must be 'acceptable' in die sense of being compatible widi die other ingredients of 
Formulation and not deleterious to die recipient thereof. 

It will be recognized by one of skill in die art tiiat die form and character of die 
pharmaceuticaUy acceptable carrier or diluent is dictated by die amount of active ingredient . 
35 widi which it is to be comlnned. die route of administration, and odicr well-known variables. 

No toxic effects are expected when diese compounds are administered in accoidance 
with die present invention. 
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UnLITY FYAMPT 
EXAMPLE A 

lahibitoiy effea of compounds of the Fbnnula CO on w vitro TNF production by 
5 human mono^tes 

The inhibitory effect of componnds of the Fonnula (J) oa in vitro TNF production by 
human monoqrtes m^ be dettmdned by the protocol as described in Bad^ er al^ EPO 
published AppKcarion 0 411 754 A2, Febnuny 6, 1991, and in Hanna. WO 90A5534, 
Dec«nba:27..1990. 

10 

EXAMPLES 

Tvw) models of endotoxic shodc have been utilized to dettnnine in vivo TNF activity 
for the compounds of tiie Formula (1). The protocol used in these models is described in 
Badgeref al^ EPO published Application 0 411 754 A2, February 6, 1991, and in Hanna, 
15 WO 90/15534, Dcceniber27, 1990. . 

The exenqilified conq)ounds herein demonstrated a positive in vivo response in 
reducmg serum levels of TNF mduced by die injection of endotoxin. 

EXAMPLE P 
Isolation of PDE Isozvmftfi 
The phosphodiesterase inMbitcoy activity and selectivity of die compounds of tiie 
Formula © can be determined usmg a battery of five distinct PDE isozymes. The tissues 
used as sources of tfie different isoqmes are as follows: 1) PDE lb. porcine aorta; 2) PDE fc, 
guinea-pig heart; 3) PDE m. guinea-pig heart; 4) PDE IV. human monocyte; and 5) PDE V * 
25 (alsocaBedTa'O.caninetracheaolis. PDEsIa.Ib,IcandinarepartiaUypurifiedusing 

standard chromatographic techniques [Torphy and CSeslinski, MoL PhaimacoL, 37:206-214, 
1990]. PDE IV is purified to kinetic homogendty by die sequential use of anion-en:han^ 
foUowed by hqarin-Sepharose chnanatogr^hy Uorphy aal^L BioL ChMn.. 267-1798- 
1804, 1992]. 

JO Phosphodiestaase activity is assayed as described in die protocol of Toiphy and 

Ciesilinski, MoL Pharmacol. 37:206-214, 1990. Positive ICso's in die nanomolar to ^lM 
range for compounds of the woridngs examples described herein for Formula (I) have been 
demonstraied. 



EXAMPLE D 

The abiUty of selected PDE IV inhibitors to increase cAMP accumulation in intact 
tissues is assessed using U-937 cells, a human monocyte ceU line tiiat has been shown to 
contain a large amount of PDE IV. To assess die activity of PDE IV inhibition in intact cells, 
nondifferentiated U-937 cells (approximately 105 ceUs/teaction tube) were incubated widi 
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various concentrations (0.01-1000 jiM) of PDE inhibitors for one minute and IfiM 
prostaglandin E2 for an additional four minutes. Hve minutes after initiating the reaction, 
cells were lysed by the addition of 17.5% perchloric acid, the pH was neutralized by the 
addition of IM potassium carbonate and cAMP content was assessed by RIA. A general 
protocol fOT this assay is described in Brookra- et al., Radicnmmnnassay of cyclic AMP and 
cyclic GMP.. Adv. Cyclic Nucleotide Res., 10:1-33, 1979. The compounds of the woridng 
examples as described herein for Formula (1) have demonstrated a positive ECsQs in the 
range in the above assay. 
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What is claimed is: 

L A compound of Fonnula Q}: 




5 whecein: 

Rl is -(CR4R5)nC(0)0(CR4R5)mRd, -(CR4R5)nC(0)NR4(CR4R5)mR6, 
-(CR4R5)nO(CR4R5)niR6, or -(CR4R5)rR6 wherein the alkyl moieties may be optionally 
sabstitoted with one or more halogens; 
mis 0to2; 
10 n is 1 to 4; 

ris 1 to 6; 

R4 and R5 are independently selected from hydrogen or a Ci-2 alkyl; 
Re is hydrogen^ methyl, hydroxyl, aiyl, halo substituted aryl. aiyloxyCl.3 alkyl, halo 
substituted aiyloxyCi.3 alkyl, indanyl. indenyl, C7-1 1 polycydoallgrl, tetrahydrofuranyl, 
15 fuianyl, tetrahydropyranyl. pyranyU teirahydroriuenjd, thienyl. telrahydiothiopyranyl, 

tiuopyranyl» C3.6 qrcloalkyl, or a C4-6 qfcloalkyl containing one or two nnoay^Tratcd bonds, 
wherdn the q^cloalkyl and hetaxx^dic moieties may be optionally substituted by 1 to 3 
methyl groups or one ethyl group; 
provided that: 
20 a) whenR6ishydro3qrl,thenmis2;or 

b) when Re is hydroxyl, tiien ris 2 to 6; or 

c) when Re is 2-tetrahydropyianyl. 2-tetrahydroduopyranyl. 2-tetrahydiDfuranyl. or 
2-tetzahydiothienyl, thra m is 1 or 2; or 

d) whenR6is2-tetiahydropynmyl,2-tcttahydn)tiuopyranyl.2-tetrahydrofura^ 
25 2-tetiahydn)thienyU flienris 1 to6: 

e) whennislandmisO,thenReisotiiertiianHin-(C3UR5)nO(CEUR5)mRe; 
X is YR2, halogen, nino, NR4R5, or finmyl amine; 

YisOorS(0)m'; 

m' is 0.1. or 2; 

30 X2isOorNRg; 

X3 is hydrogen or X; 

X4is 




(a) 
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X5 is H. R9, ORg, CN, C(0)R8. C(0)0R8. QONRgRg, or NRgRg; 
R2 is independently selected from the groap consisting of -CH3 and -CH2CH3 
optionally substituted by 1 or more halogens; 
s is 0 to 4; 

5 R3 is hydrogen, halogen, C1-4 alkyl, CH2NHC(0)C(0)NH2, halo-substituted C1-4 

alkyl, -CHsCRg'Rg', cyclopnq)yl optionally substituted by Rg-, CN, ORg, CH20Rg, 
NRgRlO. CH2NR8R10, CCZOH. C(0)0R8, aO)NRgRio. or C^Rg-; 

Z' is O. NR9, NORg, NCN, C(-CN)2, OlgCN, CR8NO2, C3lgC(0)0Rg, 
CRgC(0)NRgRg. C(.CN)N02. C(-CN)C(0)0R9. or a.CN)C(0)NRgRg ; 
10 Z is C(Y0Rl4, C(0)ORi4, COONR10R14, C(NRiQ)NRioRl4. CN. C(N0Rg)Ri4. 

C(0)NRgNRgC(0)Rg, C(0)NRgNRioRl4. C(N0Ri4)Rg. C(NRg)NRioRl4, 
C(NRi4)NRgRg C(NCN)NRioRl4, C(NCN)SR9, (2-, 4- or S-imidazoIyl), (3-, 4- or 
5-pyia2olyl), (4- or 5-triazoIyl[U.3]), (3- or 5-triazolyl[l,2,4]), (5-tetrazolyl), (2-, 4- or 
5-oxazolyl), (3-, 4- or 5-isoxazolyl), (3- or 5-oxadiarolyl[i;2,4]). (2-oxadiazolyl[l,3,4]), 
15 (2-thiadia2olyl[l,3,4]), (2-, 4-. or S-thiazolyl), (2-, 4-, or 5-oxazolidinyl), (2-, 4-. or 

5-thiazolidinyl), or (2-, 4-, or 5-iimdazolidinyl); wherein all of the hetraocylic ring systems 
may be optionally substituted one or more times by R14; 

the dotted line in foramila (a) represents a single or double b(»id; 
VisOorS; 

20 R7 is -(CR4R5)qRi2 or C1.6 alkyl wherein the R12 or Ci^ alkyl group is optionally 

substiftited one or more times by C1.2 alkyl optionally substituted by one 10 three fluorines, 
-F. -Br. -a. -NO2. -NRioRii. -C(0)Rg, -C(0)ORg, -ORg, -CN. -C(0)NRioRll. 
-OC(0)NRioRii. -OC(0)Rg, -NRioC(0)NRioRii, -NRioC(0)Rii, -NRioC(0)OR9. 
-NRi0C(O)Ri3. -C(NRio)NRioRll. -C(NCN)NRioRii. -C(NCN)SR9, 

25 -NRioC(NCN)SR9 . -NRioC(NCN)NRioRl l. -NRioS(0)2R9. -S(0WR9. 

-NRioC(0)C(0)NRioRii, -NRioC(OX:(0)Rio, diiazolyl, imidazolyl. oxazolyl, pyrazolyl. 
triazolyl. ortetrazolyl; 
qisO, l,or2; 

R12 is C3-C7-cycloallqrl, (2-, 3- or 4-pyridyl), pyrimidyl, pyrazolyl, (1- or 2- 
30 imidazolyl), thiazolyl, triazolyl, pyrrolyl, piperazinyl, piperidinyl, moiphoUnyl, fuxanyl, (2- 
or 3-thienyl), (4- or 5-thiazolyl), quinolinyl, naphthyl, or phenyl; 
Rg is indepeodoidy selected from hydrogen or R9; 
Rg'isRgorfluoiin^ 

R9 is Ciw| alkyl optionally substituted by one to diree fluorines; 
35 RioisORgorRii; 

Rl 1 is hydrogen, or Cj^ alkyl optionally substituted by one to diree fluorine^ or 
when Rio and Ri 1 are as NRiqRi 1 they may together with the nitrogen fonn a 5 to 7 
membered ring optionally containing at least one additional heteroatwn selected fixjm 0/N/or 
S; 
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Rl3 is oxazolidinyl, oxazolyl, diiazolyl, pyrazolyU tiiazol^ tetrazolyl, imidazolyl, 
iniidazolidinyl, thiazolidinyl, isoxazolyl, oxadiazolyl, or thiadiazolyl, and each of these 
hetoxx^clic lings is connected dnough a caibon atom andeach may beunsnbstituted or 
subsdtuted by one or two C1.2 ^Ikyl groups; 
5 is hydrogen or R7; or when RiQ and R14 are as NR10R14 they may togedier 

with the nitrogen f onn a 5 to 7 membered ring optionally containing one or more additional 
hetcroatoms selected from O, N, or S; 
provided that: 

f) whcnRi2isN-pyrazolyl,N-inrida2olyI,N-tria2olyl,N-i)ynol^^ 
10 pipendinyU or N-motphoIinyl, then q is not 1; or 

g) when X2R 1 is O CT2H or OCF3. X is F, 00^ or OCF3. X3 is H. s is zero. X5 
is H, Z is C(0)0Ri4 and R14 is C1-7 misubstimted aikyU then R3 is otii^ dian H; 

or the pharmaceutically acceptable salts thereof. 
2. A compound of claim 1 which is : 

15 methyl 4-cyano-4-(3-cyclopentyloxy-4-methoxyphenyl)<^clohex-l-ene-l- 

carboxylate; 

4-qrano-4-{3-<ydopen!yloxy-4-metho3OThenyl)cyclohex-l-e^ acid; 
methyl cu^[4-<7ano-4-(3-K7clopenlyloxy-4-methoxypbrayl)^ 
caiboxylate]; 

20 methyl iraiu-[4-cyano-4-(3-cydopent/loxy-4-metfaoxyphenyl)cycIohexm 

carboxylate]; 

methyl cis- [4-(3»4-bisdifluon)methoxyphenyl)-4Kyanocyclohexane-l-carbo;^late]; 
methyl trfln^-[4-(3,4-bisdifluoromethoxyphenyl)-4-cyanocyclohexane-l-^^ 
ar-[4-cyano-4<3-cyclopentyloxy-4-methoxyphenyI)cyclohexane-l-carto 
25 cu^-[4-c]rano-4-(3-cyclopentyloxy-4^ethoxyphenyl)cycloh&^ 
2mOi]^tiroxymediyl)ammonium methane salt; 

cfr^4-0,4-bisdifluorDmedio3OThrayl)-4Hgranocyclohexane-l-ca^ add); 
2ran5-[4H7ano-4-(3-<9dopen^loxy-4-niet^ 

add]; 

30 c£r-[4-cyano-4-(3-<7dopropylmedioxy-4-metho3^henyl)cyclohex^ 
acid]; 

rra/i5-[4-cyano-4K3-cyclopropylmethoxy-4-methoxyphenyl)cyclohexM 
carboxylic addQ; 

methyl c£r-[4-cyano-4-(3-cyclopn)pylmethoxy-4-methoxyphenyl)cyclohexane-l- 
35 -caiboxylate]; 

methyl iraR5^[4-cyano-4-(3-cyclopiopyhiiedioxy-4-metfaoxyphenyl)(^ 
caiboxylate]; 

methyl cif-[4-cyano-4-(3-cydopropylmethoxy-4- 
difluQrometfaoxyphenyl)cydohexane^I-carboxylate}; 
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methyl 'ra«-(4<yano-4-(3^:ydoiJropylinethoxy.4KlffluoiDineth(^ 
c^ctohexane-l-carboxylate]; 

c«-[4K7ano-4K3-cyclopropyIinethoxy-4-difluon)meA^^ 
caiboxylic acid]; 

5 '^-I4-cyaiio-4-(3<yclopropylmethoxy-4-dmuoromethoxyphOT^^ 
caiboxylic add]; 

c£s-[4-cyaiM>-4K3-cydop<mtyloxy-4-medioxyphenyl)cy^^ 
c£s-[4Kyano-4K3,4-bisdifluoronietiioxyphenyl)cyclohcxane-l-c^ 
iraw-[4-cyano-4-(3,4-bisdifluoromedioxyphrayi)qrclohexane-lKarbox^^ 
10 '^-[4-cyano-4K3Abisdiflu(TOiiicthoxyphenyl)cydohexane-l-carbohydi^ 
cw-[4-cyano-4-(3,44risdifliKnxraieUioxyplienyl)cydohexaiie- 
acetylcarbohydiazide)]; 

cis-{4-(3,4-bisdifluoromedioxyphenyl)-4-cyano-l-(3-mediyI[lA4]oxadiazol-5- 
yl)cyclohexane}; 

15 <^"-(^(3.4-bisdiflu(mJinethoxyphenyl)-4-cyano-l-(2-meriiyl[U.4]oxadia2ol^^^ 
yl)cycloha(ane); 

ctf-{4.(3,4-bisdifluorointthoxyphenyl).4Hqrano-l-(2-ineA^^ 
yl)cyclohexane}; 

cis-[4-cyant>-4-(3-cyclopropylinedioxy-4-methoxyphenyl)-l-hydroxy-l- 
20 tris(methylthio)nietbyIcycIohexane]; 

methyl ctf-[4-cyano-4-(3-cydopropylmeAoxy4-niethoxyphenyl)-l-hydroxy- 
cyclohexane- l-caiix)xylate]; 

c«-(4-cyano-4-(3-cyclopropyhiiethoxy-4-methoxyphenyl)-l-hydroxycyclohexan^ 
carix>xylicadd]; 

25 <^"-[4-cyMo-4-(3K:yclopropylmethoxy-4-nicthoxyphenyl)-l^ 
caiboxamide]; 

methyl c«-[4-cyano-4-(3-cydopropylmethoxy-4-methoxyphenyl)-l-methoxy- 
cyclohexane- 1-caiboxylate]; 

cis-[4-cyano-4-(3-cydopropylmetiioxy-4-methoxyphenyl)-l.medioxycyclohexaii^ 
30 caiboxylic acid]; 

cw-[4-cyano-4-(3-cyclopropylmethoxy-4-medioxyphenyl)-l-methoxycyclohexanc-l- 
caiboxamide]; 

iraftf-[4-cyano-4-(3-cyclopropylmedioxy-4-inedioxyphenyl)-l-hydroxy-cyclohexane 
1-carboxaldehyde]; 

35 medQfl trans-[ 4-cyano-4-(3-cyGlopropylmethoxy-4-medioxyphaiyl)-l- 

hydroxycydohncane-l-carboxylate]; 

/ranj-[4-cyano-4-(3-cyclopropylmethoxy-4-methoxyphenyl)-l-hydroxycyclohexane- 
l-carboxylic acid]; 



39 



wo 93/15749 



PCrAJS93/01991 



methyl iraiij-[4-cyano-4-(3-<qrcloim)pyImetho 
methoxy(^clohexane-l-caiboxylate]; 

iraOT-[4-qrano-4K3HgrcIopropylmethoxy^ 
l-caiboxylicaddl; 

5 ^^-[4.<yano-4-(3Hyclopropylniet^^ 
l-carboxamide]; 

c&-[4-qrano-4-0^1opcniyloxy-4-me^^ 

acid]; 

N-meihyl^£r-[4-<7ano-4-(3^ 
10 cait)oxaimc add]; 

di-[4-<qfano-4<3Kyclopentyloxy-4-metho3qTph 
cyanoethyl)caiboxaimde]; 

cw-[l-P-^^anocthyl)-5-{4-<^c>-4-(3^cl^^ 
medioxypheayl)(7clohe}7l}tetzazole]; and 
15 «ff.[4-cyano-4-(3-(yclopentyloxy^metho^^ 

3- A pharmaceutical composidon conDqnising a compound of Foimula © 
acconfing to claim 1 and a pharmaceutically accqjtable cxcipienL 

4. A mediod for treating an allorgic or inflammatory state which method 
comprises administering to a subject in need thereof an effective amount of a compound of 
10 Formula (J) according to claim 1 alone or in combination witii a pharmaceutically acceptable 
excipient . 
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